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Abstract

The Cerro Grande fire caused major physical changes in watersheds crossing the Laboratory bound-
ary and resulted in large impacts on water chemistry. The area of greatest burn intensity was generally in
the Jemez Mountains, in watersheds upstream (west) of the Laboratory boundary. Burning of trees and
organic material on the forest floor removed material that previously absorbed rainfall, leading to
increased runoff and erosion. Metals (for example, aluminum, iron, barium, manganese, and calcium)
and fallout radionuclides (cesium-137; plutonium-239, -240; and strontium-90) previously bound to
forest materials were concentrated in resulting ash and readily moved by runoff. Summer runoff events
carried these fire-related constituents onto the Laboratory.

Strontium-90 data collected during 1999 were not used because of analytical laboratory method
problems. For 2000, strontium-90 data are in keeping with earlier data: the highest values were found in
known contaminated areas in Pueblo, Los Alamos, and Mortandad Canyons. Because of the mobilization
of ash, the Cerro Grande fire resulted in higher strontium-90 values in many runoff samples.

Surface water samples are collected where effluent discharges or natural runoff maintain stream flow
for several weeks or months during the year. For 2000 surface water samples, only one gross alpha
measurement exceeded the Department of Energy (DOE) public dose derived concentration guides
(DCG) value, at Mortandad at GS-1 below the Technical Area (TA) 50 Radioactive Liquid Waste Treat-
ment Facility (RLWTF) outfall. Radioactivity measurements that exceeded drinking water standards
occurred at locations with current or former radioactive liquid waste discharges: Acid/Pueblo Canyon,
DP/Los Alamos Canyon, and Mortandad Canyon. In 2000, for the first time in many years, americium-
241, plutonium-238, and plutonium-239, -240 in effluent from the TA-50 RLWTF outfall did not exceed
the DCGs. The average TA-50 RLWTF effluent nitrate and fluoride concentrations were below the New
Mexico groundwater standards. Aluminum, iron, and manganese concentrations in many surface water
samples collected after the Cerro Grande fire were much higher than in previous years.

Runoff in otherwise dry drainages results from snowmelt or summer thunderstorms. Levels of most
radionuclides and metals in 2000 runoff were higher than previously recorded in the Los Alamos area.

In 2000, 28 gross alpha measurements in water runoff samples exceeded by 5 to 10 times the DOE public
dose DCG at many locations upstream of and within the Laboratory boundary. One measurement slightly
exceeded the DCG for gross beta. We use DCGs to screen runoff samples for cases of larger contaminant
transport rather than to evaluate health risk. The DOE DCGs for public dose are determined assuming
that two liters per day of water are consumed each year. Most of the gross alpha and gross beta radiation
observed in these runoff samples can be attributed to high sediment loads after the fire and to naturally
occurring radioactive potassium, thorium, and uranium, along with their daughter products, carried in

that sediment. Of specific radionuclides measured, none occurred in runoff samples at levels above their
respective DCGs for public dose. Dissolved concentrations of radionuclides and metals in runoff were
below all Environmental Protection Agency (EPA) and DOE health-based drinking water standards,

except in two samples. Values greater than the EPA drinking water limit for strontium-90 were recorded

in lower Los Alamos Canyon at the new low-head weir and for antimony near the perimeter of Area G.

In 2000, because of the Cerro Grande fire, cesium-137 was found in many sediment samples at much
higher values than previously noted. The sediment sampling again shows that plutonium occurs above
fallout levels in Pueblo and Los Alamos Canyons and extends off-site from the Laboratory. Within
Mortandad Canyon, the greatest radionuclide levels in sediments are found between the point where the
TA-50 RLWTF effluent enters the drainage and the sediment traps, approximately a 3-km distance.
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Sediment samples below the TA-50 RLWTF outfall again showed cesium-137 concentrations that were
up to 4.4 times greater than the screening action level (SAL) value. Radionuclide levels near or slightly
exceeding background levels are found downstream of the sediment traps, extending to the Laboratory/
San lldefonso Pueblo boundary. A number of sediment samples near and downstream of the TA-54 Solid
Waste Operations at Area G contained plutonium-238 and plutonium-239, -240 above background. We
also found above-background levels of plutonium and americium in sediments downstream of Area AB,
TA-49.

Continued testing of water supply wells in 2000 showed that high-explosives constituents are not
present in Los Alamos County drinking water. Perchlorate (no drinking water standard) and tritium (at
1/500 of the drinking water standard) were discovered in water supply well O-1 in Pueblo Canyon
during 2000. Other groundwater samples from the regional aquifer were consistent with previous results.
Trace levels of tritium are present in the regional aquifer in a few areas where past liquid waste dis-
charges occurred, notably beneath Los Alamos, Pueblo, and Mortandad Canyons. The highest tritium
level found in a regional aquifer test well (near water supply well O-1) is about 1/50 of the drinking
water standard. Nitrate concentrations in a test well beneath Pueblo Canyon remain elevated, but in
2000, they were only about half the drinking water standard. Except for above-background tritium in
O-1, we detected no radionuclides other than naturally occurring uranium in Los Alamos County or San
Ildefonso Pueblo water supply wells.

Analytical results for perched alluvial and intermediate-depth groundwater are similar to those of
past years. Waters near former or present effluent discharge points show the effects of these discharges.
No samples exceeded DOE DCGs for public exposure. Radioactivity measurements in perched alluvial
groundwater that exceeded DOE DCGs for a DOE-operated drinking water system or EPA drinking
water standards occurred at locations with current or former radioactive liquid waste discharges: Acid/
Pueblo Canyon, DP and Los Alamos Canyon, and Mortandad Canyon (these waters are not used as
drinking water). The constituents exceeding drinking water DCGs or maximum contaminant levels
(MCLs) were tritium, gross beta, strontium-90, and americium-241. Monitoring of fluoride and nitrate in
Mortandad Canyon perched alluvial groundwater shows that these levels have dropped below NM
groundwater standards during 2000 as a result of their reduction in the TA-50 RLWTF effluent.

During 2000, the Water Quality and Hydrology Group completed a move to send the majority of our
environmental samples to external commercial laboratories for chemical analysis. These laboratories
participate in programs such as the DOE Quality Assessment Program, which grades them on analysis
of blind samples. One laboratory was consistently high in results for plutonium-238, plutonium-239,
-240, and americium-241. This finding indicates that numerous apparent detections of plutonium in
some groundwater samples are false positives resulting from a systematic analytical laboratory bias.
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A. Description of Monitoring Program The inventory of radioactivity remaining in the
Pueblo Canyon system is only approximately known.

lies b Los Al in 1945 under th Several studies (ESP 1981; Ferenbaugh et al., 1994)
supplies began at Los Alamos in under the have concluded that the plutonium in this canyon

direction of the US G§0I0g|cal Survey _(U,SGS)' In system does not present a health risk to the public.
about 1949.’ thg.Atomlc Energy Commission, .th.e Los Based on analysis of radiological sediment survey
Alla.mos SC'eT‘“‘"C .Laboratory,. and the US_GS jointly data, the estimated total plutonium inventory in Acid
initiated studies aimed specifically at environmental Canyon, Pueblo Canyon, and Lower Los Alamos
monitoring and protecting groundwater quality. These Canyon ranges from 246 mCi to 68300 mCi (ESP

initial efforts f.OCUSEd _on Pueb_lo and D.P/LOS Alamos 1981). The estimated plutonium releases were about

C_anyons, WhICh received radioactive industrial waste 177 mCi, in satisfactory agreement with the measured

discharges in the early days of the Labqratory. . inventory considering uncertainties in sampling and
The current network of annual sampling stations for release estimates. About two-thirds of this total is in

surfage water and sediment suryeillance includes a setthe Department of Energy (DOE)-owned portion of
of regional (or background) stations and a group of lower Pueblo Canyon

statt)|ons hear or W'thmhthe Lt?S Alamoz Nat:jonal h Pueblo Canyon currently receives treated sanitary
Laboratory (LANL or the Laboratory) boundary. The effluent from the Los Alamos County Bayo Sewage

regional stations establish the background quantities OfTreatment Plant in the middle reach of Pueblo

raFilonucIldes and radioactivity _denved from natural Canyon. Perched groundwater occurs seasonally in the
mmgrals and from fallout affecting northern New alluvium, depending on the volume of surface flow
Mexico and southem Colorado. from snowmelt, thunderstorm runoff, and sanitary

The Water Quality and Hydrology Group (ES_H—18) effluents. Tritium, nitrate, and chloride, apparently
ta_ke_s groun_dwater samples from wells and Springs  yeriveq from these industrial and municipal disposal
within or adjacent to the Laboratory and_ from t_he operations, have infiltrated to the intermediate perched
nearby San lldefonso Pueblo. The on-site stations, for groundwater (at depths of 37 to 58 m [120 to 190 ft])
the most part, focus on areas of present or former and to the regional aquifer (at a depth of 180 m [590

radioactive waste disposal operations, such as canyon§t]) beneath the lower reach of Pueblo Canyon. Except

(F|gqre _1'3' To provide a cgntext for d|sc933|on ,Of for occasional nitrate values, levels of these constitu-
monitoring results, the setting and operational history oEnts are a small fraction of the Environmental Protec-
currently monitored canyons that have received

radioactive or other liquid discharges are briefly
summarized below.

For a discussion of sampling procedures, analytical
procedures, data management, and quality assurance
seeSection Hbelow.

Studies related to development of groundwater

tion Agency (EPA) drinking water standards.

Starting in 1990, increased discharge of sanitary
effluent from the county treatment plant resulted in
nearly continual flow during most months except June

"and July in the lower reach of Pueblo Canyon and
across DOE land into the lower reach of Los Alamos
1. Acid Canyon, Pueblo Canyon, and Lower Los Canyon on San lldefonso Pueblo land. From mid-June
Alamos Canyon through early August, higher evapotranspiration and
) ) the diversion of sanitary effluent for golf course
Acid Canyon, a small tributary of Pueblo Canyon, irrigation eliminate flow from Pueblo Canyon into Los

was the original disposal site for liquid wastes gener- 5,255 Canyon. Hamilton Bend Spring, which in the
ated by research on nuclear materials for the World Wabast discharged from alluvium in the lower reach of

Il Manhattan Engineer District atomic bomb project. Pueblo Canyon, has been dry since 1990, probably
Acid Canyon received untreated radioactive industrial because there was no upstream discharge from the
effluent from 1943 to 1951. The Technical Area (TA) 450Ider, abandoned Los Alamos County Pueblo Sewage

treatment plant Wa_s completed in 1951, and from 1951 Treatment Plant. Farther east, the alluvium is continu-
to 1964 the plant discharged treated effluents that Con'ously saturated, mainly because of infiltration of

tained residual radionuclides into nearby Acid Canyon. o¢1ent from the Los Alamos County Bayo Sewage
Several decontamination projects have removed con- Treatment Plant. Effluent flow from Pueblo Canyon

tarr_ur_1at|on from the area, bu_t remaining r_e5|dual.rad|0- into Los Alamos Canyon generally extends to some-
activity from these releases is now associated with the where between the DOE/San lldefonso Pueblo

sediments in Pueblo Canyon (ESP 1981).
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boundary and the confluence of Guaje and Los
Alamos Canyons.

2. DP Canyon and Los Alamos Canyon

In the past, Los Alamos Canyon received treated
and untreated industrial effluents containing some

Facility are rerouted to Sandia Canyon. These efflu-
ents support a continuous flow in a short reach of the
upper part of the canyon. Only during summer
thundershowers does stream flow approach the
Laboratory boundary at SR 4, and only during periods
of heavy thunderstorms or snowmelt does surface

radionuclides. The upper reach of Los Alamos Canyon flow extend beyond the Laboratory boundary.
experienced releases of treated and untreated radioac-

tive effluents during the earliest Manhattan Project
operations at TA-1 (1942-1945) and some release of

4. Mortandad Canyon

Mortandad Canyon has a small drainage area that

water and radionuclides from the research reactors at heads at TA-3. Its drainage area receives inflow from

TA-2. An industrial liquid waste treatment plant that
served the old plutonium processing facility at TA-21
discharged effluent containing radionuclides into DP

natural precipitation and a number of NPDES outfalls,
including one from the Radioactive Liquid Waste
Treatment Facility (RLWTF) at TA-50. The TA-50

Canyon, a tributary to Los Alamos Canyon, from 1952 facility began operations in 1963. The effluents
to 1986. Los Alamos Canyon also received discharges infiltrate into the stream channel and maintain a

containing radionuclides from the sanitary sewage
lagoon system at the Los Alamos Neutron Science
Center (LANSCE) at TA-53. The low-level radioac-
tive waste stream was separated from the sanitary
system at TA-53 in 1989 and directed into a total
retention evaporation lagoon.

The reach of Los Alamos Canyon within the
Laboratory boundary presently carries flow from the
Los Alamos Reservoir (west of the Laboratory) as
well as National Pollutant Discharge Elimination
System (NPDES)-permitted effluents from TA-53 and
TA-21. Infiltration of effluents and natural runoff from
the stream channel maintain a shallow body of
perched groundwater in the alluvium of Los Alamos
Canyon within the Laboratory boundary west of State
Road (SR) 4. Groundwater levels are highest in late
spring from snowmelt runoff and in late summer from
thundershowers. Water levels decline during the
winter and early summer when runoff is at a mini-
mum. Perched groundwater also occurs within
alluvium in the lower portion of Los Alamos Canyon
on San lldefonso Pueblo lands. Intermediate-depth
perched groundwater occurs in the lower part of the
Bandelier tuff and the underlying Puye Formation and
Cerros del Rio basalt at depths of a few hundred feet
below the canyon bottom. This intermediate ground-
water also shows some evidence of contamination
from Laboratory sources.

3. Sandia Canyon

saturated zone in the alluvium extending about 3.5 km
(2.2 mi) downstream from the outfall. The eastern-
most extent of saturation remains on-site, ending
about 1.6 km (1 mi) west of the Laboratory boundary
with San lldefonso Pueblo. Over the period of
operation, the radionuclides in the RLWTF effluent
have often exceeded the DOE derived concentration
guides (DCGs) for public dose from drinking water
(although this water is not used as drinking water).
The effluent also contains nitrate that has caused
perched alluvial groundwater concentrations to exceed
the New Mexico groundwater standard of 10 mg/L
(nitrate as nitrogen). In April 1999, the new reverse
osmosis and ultrafiltration system at the RLWTF
began operation. This system removes additional
radionuclides and nitrate from the effluent, and
discharges from the plant now meet the DOE public
dose DCGs and the New Mexico groundwater
standard for nitrate. The RLWTF effluent has met
DOE DCGs continuously since December 10, 1999.

Perchlorate is a honradioactive chemical compound
containing a chlorine atom bound to four oxygen
atoms and is used in a variety of industrial processes.
At the Laboratory, perchlorate is a byproduct of the
perchloric acid used in nuclear chemistry research.
Perchlorate is on the EPA's contaminant candidate list,
which under the Safe Drinking Water Act requires
background investigations to determine a Maximum
Contaminant Level (MCL). Perchlorate is present in
the influent to the RLWTF at concentrations up to

Sandia Canyon has a small drainage area that headseveral thousand parts per billion (ppb). Perchlorate

at TA-3. The canyon receives water from the cooling
tower at the TA-3 power plant. Treated effluents from
the TA-46 Sanitary Wastewater Systems (SWS)
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affects hormone production in the human thyroid and
is a suspected, but not proven, carcinogen. The
California Department of Health Services has issued a
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health advisory limit of 18 ppb for perchlorate in

drinking water. The Laboratory is conducting pilot

tests to remove perchlorate from the RLWTF effluent.
Continuous surface flow across the drainage has

the underlying weathered tuff ranges in thickness from
3.7 to 12 m. In 1992, saturation was found within only
a 0.8-km-long segment, and only two observation
wells have ever contained water (ESP 1994). Because

not reached the San Illdefonso Pueblo boundary since treated effluent from the Laboratory’s SWS Facility

observations began in the early 1960s (Stoker et al.,

may at some time be discharged into the Cafiada del

1991). Three sediment traps located about 3 km (2 mi) Buey drainage system, a network of five shallow

downstream from the effluent discharge in Mortandad
Canyon dissipate the energy of major thunderstorm
runoff events and settle out transported sediments.
From the sediment traps, it is approximately 2.3 km
(1.4 mi) downstream to the Laboratory boundary with
San lldefonso Pueblo.

The alluvium is less than 1.5 m thick in the upper
reach of Mortandad Canyon and thickens to about 23
m at the easternmost extent of saturation. The satu-
rated portion of the alluvium is perched on weathered
and unweathered tuff, generally with no more than 3
m of saturation. There is considerable seasonal
variation in saturated thickness, depending on the
amount of runoff experienced in any given year
(Stoker et al., 1991). Velocity of water movement in
the alluvium ranges from 18 m/day in the upper reach
to about 2 m/day in the lower reach of the canyon
(Purtymun 1974; Purtymun et al., 1983). The high
turnover rate for water in the alluvial groundwater
prevents accumulation of chemicals from the RLWTF
effluent (Purtymun et al., 1977). The top of the
regional aquifer is about 290 m below the alluvial
groundwater.

5. Pajarito Canyon

In Pajarito Canyon, water perched in the alluvium
is perched on the underlying tuff and is recharged
mainly through snowmelt and thunderstorm runoff.

groundwater monitoring wells and two moisture
monitoring holes was installed during the early
summer of 1992 within the upper and middle reaches
of the drainage (ESP 1994). Construction of the SWS
Facility was completed in late 1992.

B. Overview of the Cerro Grande Fire Impacts on
Los Alamos Watersheds

The Cerro Grande fire has had, and will continue to
have, significant impacts on the landscape around Los
Alamos. The impacts include physical, chemical, and
hydrologic changes in the major watersheds crossing
the Laboratory. These changes affect the monitoring
program and our ability to accurately interpret the
sampling results for all the media of surface water,
groundwater, and sediments. In this section, we
present some broad observations about what changes
have been observed after other fires across the world
and compare those with what changes we have
observed after the Cerro Grande fire.

1. General Impacts of Fire on Watersheds

The aftermath of the Cerro Grande fire will be
studied for years. Many of the fire impacts observed
to date also have been recorded in studies of fires
elsewhere, as well as locally with earlier crown fires
in the Los Alamos area.

Watersheds undergo significant responses to

Saturated alluvium does not extend beyond the facility wildfire in southwest ecosystems. The responses

boundary. Three shallow observation wells were

include changes in the runoff characteristics, sediment

constructed in 1985 as part of a compliance agreemeng,ield and water chemistry. The burning of the

with the State of New Mexico to determine whether
technical areas in the canyon or solid waste disposal
activities on the adjacent mesa were affecting the
quality of shallow groundwater. No effects were
observed; the alluvial groundwater is contained in the
canyon bottom and does not extend under the mesa
(Devaurs 1985).

6. Cafada del Buey

Cafada del Buey contains a shallow perched
alluvial groundwater system of limited extent. The
thickness of the alluvium ranges from 1.2 to 5 m, but

Environmental Surveillance at Los Alamos during 2000

understory and forest litter triggers many of these
changes. Under pre-fire conditions, the grasses and
brush within a forest canopy serve to slow and capture
precipitation, nutrients, and sediments. In the absence
of the vegetative cover, the runoff becomes flashier,
with sharper, higher magnitude flood peaks. For
example, after the 1977 La Mesa fire and the 1996
Dome fire in the Jemez Mountains, peak flows in
Frijoles and Capulin Canyons were estimated to be
164 and 123 times greater than the pre-burn peaks,
respectively (Veenhuis 2001). With less vegetative
uptake and retention, the total water yields from
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burned watersheds are higher. Once the runoff begins, the acreage was considered high severity blahblé

loose soils and ash are quickly removed from the

5-1). On LANL, most of the area burned was consid-

steeper slopes. Fire-associated debris can be suddenlyered low severity burn, but numerous small structures

delivered directly to streams in large quantities.
Wildfires can also interrupt uptake of anions and
cations by vegetation and speed mineral weathering.
The concentrations of inorganic ions subsequently
increase in streams after a fire (DeBano et al., 1979).
The sudden addition of substantial quantities of
chemically active carbon and minerals (like calcite) to
the watershed initiates geochemical and pH changes.
To understand the chemical water quality changes
noted in runoff water after the Cerro Grande fire,
Bitner et al. (2001) compiled a summary of the
reported effects of fire on runoff water chemistry and
soils. For general inorganic parameters, increases of

burned, and the cover vegetation at some inactive
waste sites was least partially burned.

The increases in runoff and sediment yields after
the fire were anticipated to be severe because the
burned terrain was so steep and the high severity of
the burn created water shedding hydrophobic soils
(BAER 2000). The Burned Area Emergency Rehabili-
tation Team (BAER) predicted peak flowgble 5-2
from the upper watersheds after the fire hundreds of
times larger than pre-fire conditions, even with
aggressive post-fire rehabilitation treatments.

The recorded hydrologic and water quality re-
sponses to the Cerro Grande fire largely mirror those

dissolved calcium, magnesium, nitrogen, phosphorous,described for fires elsewhere. Comparing post- and

and potassium and pH in runoff water have been
observed as a result of fire. Metals and radionuclides

pre-fire conditions showed significant changes in the
magnitude of flooding, sediment yield, and water

have been much less studied, but manganese, copper, quality. This discussion will highlight the flooding and
zinc, and cesium-137 have been observed to increase asdimentation changes during the summer runoff
a result of fire. Purtymun and Adams (1980) focused onseason of June through October 2000.

water quality perturbations after the La Mesa fire and
indicated a slight increase in calcium, bicarbonate,
chloride, fluoride, and total dissolved solids (TDS) in
the base flow of Frijoles Creek. Runoff samples

Precipitation in June from localized and brief
thunderstorms totaled 1.47 inches, slightly higher than
the normal of 1.36 inches. Precipitation in the months
of July, August, and September was significantly

showed elevated suspended sediment, barium, calciunhelow normal, with the usual summer monsoons

iron, bicarbonate, manganese, lead, phenol, and zinc
concentrations. Base-flow water quality returned to
normal three to five years after the fire.

largely absent. Only 50% of normal precipitation was
received in July and August, and only 16% of normal
precipitation was received in September. October was

Of note are studies that describe the concentration oa relatively wet month with a total precipitation of 4.1

fallout-associated radionuclides in ash and subse-
qguently in runoff at other locations where forest fires
have occurred (Amiro et al., 1996; Paliouris et al.,
1995). The studies conclude that fire caused the
mobilization of fallout radionuclides bound to the
forest canopy, or in the forest litter, and concentrated
them in the ashy layer of the burned surface soil
available for erosion.

inches, 310% of normal.

Runoff in June and July from areas burned by the
Cerro Grande fire was dramatic, although from
historically insignificant rainfall amounts. The most
destructive runoff event of the summer occurred on
June 28 when a short-duration (30-minute), relatively
high-intensity thunderstorm occurred over the flanks
of the Sierra de los Valles, just west of the Laboratory.

Studies indicate that these changes in chemistry andRainfall recorded at TA-16 was 0.43 in., and the Water
flow conditions are temporary, usually lasting less than and Pajarito Canyons Regional Automated Weather
five years, unless floods destroy the physical habitat of Stations (RAWS) stations received 0.79 and 0.69

the streambed and hillsides. Reestablishment of

vegetative ground cover appears to be a critical factor

controlling the recovery.

2. Erosion and Flooding following the Cerro
Grande Fire

The Cerro Grande fire burned major portions of
watersheds draining onto LANL from adjacent Santa
Fe National Forest lands, where from 20% to 90% of

204

inches, respectively.

The June 28 precipitation caused flooding in
canyons west of and across LANL. The ensuing
floodwaters destroyed stream gages in Pajarito, Cafion
de Valle, and Water Canyons. Record high discharges
were observed in Pajarito, Cafion de Valle, and Water
Canyons. The maximum estimated peak flow in
Pajarito Canyon upstream of SR 501 was 1020 cfs, an
all-time record for watersheds gaged by LANL on the
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Pajarito Plateau (previous maximum flow of 520 cfs
was from Ancho Canyon in 1993).

The maximum runoff yield before the fire from
Pajarito, Cafion de Valle, and Water Canyons west of
SR 501 was 1.263ts/m£. The discharge yield on
June 28 for these same locations ranged from 250 to
540 fB/s/m#, increasing more than 200 times from
pre-fire peaks. These increases are two to four times
greater than those estimated by Veenhuis (2001) for
Frijoles and Capulin Canyon®able 5-3ashows a
comparison of peak discharges before and after the
fire. Peak discharges of approximately 1000 cfs were
calculated for several runoff events for the ungaged
Rendija and Guaje Canyons to the north of LANL
(Table 5-3b.

Post-fire runoff from burned areas was more flashy,
more frequent, and with higher magnitude peaks than
the runoff from the lesser burned areas. Along the
downstream side of the Laboratory, the most pro-
nounced changes were seen in the flow regimes of
Pueblo and Water Canyorsidure 5-). Total runoff
volume for the 2000 summer runoff season in Water
Canyon increased two orders of magnitude from pre-
fire averages, based on data from Shaull et al. (2000).

A major impact of the Cerro Grande fire was

specific drainage. The largest downstream changes
occurred in Pueblo and Water Canyons, with TSS
concentrations increasing more than 100 times after
the fire. The hydrologic and sediment transport
regimes were not appreciably altered in the lesser-
burned canyons of Cafiada del Buey, Potrillo, and
Ancho.

The data suggest that sediment deposition occurred
between the upstream and downstream gages (Labora-
tory borders) in Los Alamos and Pajarito Canyons.
Deposition has occurred in Los Alamos Reservoir,
behind the Pajarito Retention Structure, and in the
lower-gradient reaches of the canyons above SR 4.

3. Cerro Grande Ash as a Source of Elevated
Radionuclides and Metals

The Cerro Grande fire left a large amount of
residual ash in burned areas. We sampled ash and
muck (post-fire sediments dominated by reworked
ash) in locations representative of background
conditions west (upstream) of the Laboratory. We also
collected samples in the Viveash fire area (near Pecos,
NM) for comparison. These data show that cesium-
137; plutonium-239, -240; and strontium-90 concen-
trations in both areas were higher than pre-fire

substantially increased transport of sediment onto and sediment and soils levels. An increase in the concen-
across the Laboratory. The initial runoff events of June trations of several naturally occurring metals (for

and July carried abundant ash and sediment on a
widespread basis, though fire impacts were seen
locally in samples collected in late October.

We estimated changes in total suspended solids

example, barium, manganese, and calcium) readily
taken up into plant tissue was also observed. Radionu-
clides and metals increased by up to an order of
magnitude in ash. This finding is consistent with the

(TSS) concentrations by using an averaging technique scientific literature showing that forest fires can

(flow weighting) designed to account for the variation
in sediment associated with a changing streamflow
regime (Belillas and Roda 1993; Brown and Krygier
1971). To calculate the mass of sediment (load)
carried in each runoff event, we multiplied the
appropriate TSS concentrations by the water volumes
entering or leaving the Laboratory during a specific

condense and mobilize natural and fallout radionu-
clides and metals.

Based on a limited data set, the Cerro Grande ash
appears to contain relatively higher plutonium-239,
-240 levels than does the ash from the Viveash fire
(Katzman et al., 2001a). We are attempting to deter-
mine whether past Laboratory air emissions are the

storm event. Then we estimated the average sediment source of the plutonium by looking at historical soil

load in runoff by dividing the total mass of sediment
by the total volume of water in all the sampled storm
events. This technique normalized the effect of
abnormal flow events after the fire, allowing for
comparison with pre-fire conditions.

At most of the upstream monitoring stations above

concentrations and other ash studies (see 6.A.2.g). Our
preliminary analyses support the possibility that the
elevated plutonium-239, -240 concentrations are
partly attributable to Laboratory emissions.

The average concentration of cesium-137 in ash
and muck is 4.4 pCi/g, about five times the upper limit

SR 501, the load of TSS per liter of water increased by of pre-fire background sediments and soils (Katzman

100 to 1000 timesHigure 5-3. At the downstream
stations, changes in TSS concentrations were highly
variable, apparently depending upon sediment
deposition patterns and the burn history for the

Environmental Surveillance at Los Alamos during 2000

et al., 2001b). Flood deposits sampled kilometers from
the mountain-front source of ash show persistent
elevated concentrations of the radionuclide and
inorganic constituents, including flood deposits in
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watersheds unaffected by Laboratory discharges
(Katzman et al., 2001b).

C. Surface Water Sampling

1. Introduction

The Laboratory monitors surface waters from
regional and Pajarito Plateau stations to evaluate the
environmental effects of its operations. No perennial
surface water flows extend completely across the
Laboratory in any canyon. Regional surface water
samples are collected from rivers or reservoirs. Within
and near the Laboratory, we collect surface water
samples where effluent discharges or natural runoff
maintain stream flow for several weeks or months
during the year. Periodic natural surface runoff occurs
in two modes: (1) spring snowmelt runoff that occurs
over days to weeks at a low discharge rate and
sediment load and (2) summer runoff from thunder-
storms that occurs over hours at a high discharge rate
and sediment load. This section discusses surface
water results; runoff results are discusseskiction
5.D. The surface water within the Laboratory is not a
source of municipal, industrial, or irrigation water,
though wildlife does use the waters. Activities of
radionuclides in surface water samples may be
compared with either the DOE DCGs or the New
Mexico Water Quality Control Commission
(NMWQCC 2000) stream standards, which in turn
reference the New Mexico Environment Department’s
(NMED’s) New Mexico Radiation Protection Regula-
tions (Part 4, Appendix A). However, New Mexico
radiation protection activity levels are in general two
orders of magnitude greater than the DOE DCGs for
public dose, so we will discuss only the DCGs here.

the Rio Grande, Rio Chama, and Jemez River. These
waters provide background data from areas beyond
the Laboratory boundary.

Figure 5-4shows surface water monitoring stations
located on the Pajarito Plateau. We use samples from
the stations to monitor water quality effects of
potential contaminant sources such as industrial
outfalls or soil contamination sites.

3. Radiochemical Analytical Results

Table 5-4lists the results of radiochemical analyses
for surface water samples for 2000. The table also lists
the total propagated one sigma analytical uncertainty
and the analysis-specific minimum detectable activity
where available. Uranium was analyzed by isotopic
methods rather than as total uranium for most samples
in 2000; total uranium was calculated from these
values using specific activities for each isotope.

To emphasize values that are detectidab)e 5-5
lists radionuclides detected in surface water samples.
Detections are defined as values exceeding both the
analytical method detection limit and three times the
individual one-standard-deviation measurement
uncertainty. Laboratory qualifier codes are shown
because some analytical results that meet the detection
criteria are not detections: in some cases, the analyte
was found in the blank or was below the method
detection limit, but the analytical result was reported
as the minimum detectable activity. Because uranium,
gross alpha, and gross beta are usually detected, we
indicate inTable 5-50nly occurrences of these
measurements above threshold values. The specific
levels are ug/L for uranium (and do not include
uranium isotopes on the list), 5 pCi/L for gross alpha,
and 20 pCi/L for gross beta and are lower than the

The concentrations of nonradioactive constituents may EPA MCLs or screening levels.

be compared with the NMWQCC General, Livestock
Watering, and Wildlife Habitat Standards. The
NMWQCC (NMWQCC 2000) groundwater standards
can also be applied in cases where groundwater
outflow may affect stream water quality. Appendix A
presents information on these standards.

2. Monitoring Network

We collect surface water samples from Pajarito

The right-hand columns @fable 5-5indicate
radiochemical detections that are greater than one-half
of the DOE DCGs for public dose for ingestion of
environmental water or the standards shown. Bear in
mind that surface waters on the Laboratory are not
used for drinking water.

In surface water samples, only one gross alpha
measurement exceeded the DOE public dose DCG
value in 2000, at Mortandad at GS-1 below the TA-50

Plateau stations near the Laboratory and from regional RLWTF outfall. Measurements that exceeded drinking
stations. We take surface water grab samples annually water standards occurred at locations with current or

from locations where effluent discharges or natural
runoff maintains stream flow. We collect regional
surface water sampleBiQure 5-3 from stations on
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former radioactive liquid waste discharges: Acid/
Pueblo, DP/Los Alamos, and Mortandad Canyons.
Most of the measurements at or above detection limits
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are also from these locations with previously known Stations SCS-1, SCS-2, and SCS-3 in Sandia
contamination. A few of the measurements at or above Canyon showed detections of plutonium-238 or
detection limits were from locations that do not plutonium-239, -240. No apparent source exists in
typically show detectable activity. Detections from Sandia Canyon for this radioactivity. Cafiada del Buey

locations outside the known contaminated areas in showed a detection of strontium-90, but it was not
Pueblo, DP/Los Alamos, and Mortandad Canyons are detected in a duplicate analysis of the sample.
discussed below.

Strontium-90 data collected during 1999 were not
used because of analytical laboratory method prob-
lems. Some of the 1999 data, if correct, would have
indicated unusually high levels of strontium-90 at
some stations. For 2000, independent commercial
laboratories performed the strontium-90 analyses.
Detection limits (where given) for strontium-90
analysis ranged from about 0.1 pCi/L to 0.5 pCi/L for
samples with smaller analytical results (detection
limits for larger results may be higher). The 2000
strontium-90 data are in keeping with earlier data in
that larger values are found in known contaminated
areas in Pueblo, Los Alamos, and Mortandad Can-
yons. The Cerro Grande fire mobilized fallout-derived
radionuclides such as cesium-137 and strontium-90
that had been associated with plant material. There-
fore, levels of these radionuclides in runoff reaching
the Laboratory’s western boundary from the burned
watersheds were higher after the fire than in previous
years (Johansen et al., 2001). Detectable strontium-90
was found in post-fire samples from Pueblo Canyon
surface water. The Pueblo Canyon watershed was
severely burned during the fire.

b. Technical Area 50 DischargesThe cumula-
tive discharge of radionuclides from the RLWTF into
Mortandad Canyon between 1963 and 1977 and
yearly discharge data for 1998 through 2000 appear in
Table 5-6 In addition to total annual activity released
for 1998 through 20005able 5-6also shows mean
annual activities in effluent for each radionuclide and
the ratio of this activity to the DOE DCG for public
dose. For the first time in many years, americium-241,
plutonium-238, and plutonium-239, -240 did not
exceed the DCG in 2000. As mentioned above, the
new reverse osmosis and ultrafiltration system began
operating at the RLWTF in 2000. This system is
designed to remove additional radionuclides from the
effluent and to ensure that the discharges meet the
DOE public dose DCGs.

In response to a letter of noncompliance from the
NMED, in March 2000 the RLWTF instituted a
program to restrict the discharge of nitrogenous
wastes into facility’s collection system. Therefore, the
nitrate (nitrate as nitrogen) concentration of all
effluent discharge from the RLWTF during 2000 was
less than 10 mg/L. The average 2000 effluent nitrate
concentration (value of 2.5 mg/L, nitrate as nitrogen)

a. Radiochemical Analytical Results for was below the New Mexico groundwater standard of
Surface Water. Several regional and perimeter 10 mg/L and was much lower than the values for the
stations had detections of radiochemical parameters. previous two years.

Because of the uncertainty inherent in sampling and The fluoride concentration in the discharge also

analysis procedures for radionuclides, it is important  has declined over the last few years. The 2000 effluent
to base a conclusion about their presence on the body fluoride concentration (average value of 0.28 mg/L)

of data from a station rather than on one detection. was below the New Mexico groundwater standard of
The regional station Rio Chama at Chamita showed a 1.6 mg/L.

detection of strontium-90. Rio Grande at Frijoles and _ ) )

Rio Grande at Cochiti had detections of plutonium- 4. Nonradiochemical Analytical Results

238 in samples taken after the Cerro Grande fire. a. Major Chemical Constituents.Table 5-7

Frijoles at Monument Headquarters showed detectable|jsts the results of analyses for major chemical

strontium-90 and americium-241 in post-fire samples. constituents in surface water samples for 2000. The
Neither of these radionuclides was detected in analysisresults are generally consistent with those observed in
of a field duplicate Sample. Perimeter stations Pajarito pre\/ious years, with some Variab”ity_ The measure-

at Rio Grande and Ancho at Rio Grande showed ments in waters from areas receiving effluents show
detections of plutonium-238 or plutonium-239, -240.  the effect of these effluents. None of the results was
Analysis of a field duplicate sample did not support  greater than one-half the standards with the following
the plutonium-238 detection for Ancho at Rio Grande; exceptions. The TDS values at Mortandad at GS-1 and
the field duplicate sample showed no plutonium-238. SCS-1, 2, and 3 were over half the New Mexico
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groundwater limit and exceeded the EPA secondary  which processes wastewater from analytical chemistry
drinking water standard. Several other TDS values (in facilities that perform actinide chemistry. Perchlorate
Mortandad and Pueblo Canyons) exceeded half the  was also found in surface water at Frijoles at Monu-
EPA secondary drinking water standard. Sulfate at ment Headquarters and Pajarito at Rio Grande, but the
SCS-2 exceeded half the EPA secondary drinking analytical laboratory J-flagged these results, meaning
water standard. The nitrate value for Mortandad at Rio that the quantities were estimated. Laboratory dupli-
Grande was about 60% of the NMWQCC groundwa- cates at both locations did not detect perchlorate.

ter standard. These stations are downstream from
sanitary sewage or industrial effluent discharges.

Fluoride values at Jemez River and Mortandad at
GS-1 were more than half the New Mexico groundwa-
ter limit but did not exceed the limit. The thermal
waters from the Valles Grande caldera area have been
shown to discharge through the Jemez River drainage
and wells and springs in the area have high boron,
arsenic, and fluoride levels (Goff et al., 1988). Boron,
arsenic, and fluoride are common constituents of
water in volcanic areas or in thermal springs (Hem
1989). Fluoride at Mortandad at GS-1 results from
effluent discharge from the RLWTF.

The laboratory pH in a sample from Water Canyon
at Beta was 1.7, outside the EPA secondary drinking
water range of 6.8-8.5. This result is likely a labora-
tory error and compares to a field measured pH of 7.9.

Perchlorate is a honradioactive chemical compound
containing a chlorine atom bound to four oxygen
atoms and is used in a variety of industrial processes.
At the Laboratory, perchlorate is a byproduct of the
perchloric acid used in nuclear chemistry research.
Industrial perchlorate uses also include solid fuels for
rockets, high explosives, and fireworks; air-bag
inflators; and electroplating, leather tanning, and
rubber manufacturing. The EPA has not established a
drinking water standard for perchlorate. Perchlorate is
on the EPA's contaminant candidate list, which under
the Safe Drinking Water Act requires background
investigations to determine an MCL. According to an
EPA fact sheet, present toxicology information
suggests a provisional cleanup level of 4-18 ppb. The
State of California, which has perchlorate contamina-
tion in drinking water supplies in some areas, has
established a perchlorate water-supply action level for
concentrations greater than 18 ppb. The State of New
Mexico has not established an action level or regula-
tory standards for perchlorate. In 2000, the Environ-
mental Surveillance Program collected surface water
and groundwater samples for perchlorate analysis.

Perchlorate was detected in surface water at
Mortandad at GS-1 at 39 ppb, or over twice the upper
limit of EPA's provisional cleanup level. The perchlor-
ate source is discharges from the TA-50 RLWTF,

b. Trace Metals.Table 5-8lists the results of
trace metal analyses on surface water samples for
2000. Samples collected for trace metal analysis were
filtered so that they could be compared with the
NMWQCC standards that apply to dissolved constitu-
ents. Samples collected for mercury and selenium
‘analysis were unfiltered, as the NMWQCC standards
for these analytes apply to total metal content. With
some exceptions, the levels of trace metals in samples
for 2000 are generally consistent with previous
observations.

As in 1998 and 1999, several surface water, runoff,
and groundwater samples showed detections of
selenium in 2000. Typically, selenium has not been
detected in surface water or groundwater on the
Pajarito Plateau. The analytical detection limit for
selenium in 2000 samples was 2.3 to| 838, below
the New Mexico Wildlife Habitat Standard ofug/L.

New Mexico raised this standard fronug/L to the
current value in February 2000. Selenium did not
exceed the standard in any surface water samples, but
it was present at above half the standard at several
stations in Pueblo, Sandia, Mortandad, and Water
Canyons, as well as in the Rio Grande at two stations
upstream from the Laboratory.

New Mexico raised the New Mexico Wildlife
Habitat stream standard for mercury to QUg7L in
February 2000 from 0.042y/L. The analytical
detection limits in surface water in 2000 ranged from
0.03 to 0.1ug/L. In 2000, no surface water samples
had mercury exceeding half the standard.

Stations Jemez River, Pueblo 3, Pueblo at SR 502,
and Mortandad at Rio Grande had boron exceeding
half the New Mexico groundwater limit. Except for the
Jemez River, these stations are all downstream from
sanitary sewage discharges. The thermal waters from
the Valles Grande caldera area have been shown to
discharge through the Jemez River drainage, and wells
and springs in the area have high boron levels (Goff et
al., 1988). Boron is a common constituent of water in
volcanic areas or in thermal springs (Hem 1989).

Aluminum, iron, and manganese concentrations
exceed EPA secondary drinking water standards in
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surface water and runoff samples at many locations.
Several studies (summarized in Bitner et al., 2001)

have found that forest fires increase the concentrations

of water-soluble manganese in soils. Manganese
concentrations in many surface water samples
collected after the Cerro Grande fire were much
higher than previous values, particularly in Pueblo
Canyon during July and August. A few of these
manganese concentrations exceeded the New Mexico
groundwater limit. Aluminum and iron also increased
as a result of the Cerro Grande fire. These results
reflect the presence of suspended solids or colloids in
the water samples. Some of these cases occur with
filtered samples. The results are due to naturally
occurring constituents (that is, aluminum, iron, and
manganese) of minerals in the suspended solids.

Mortandad at GS-1 had aluminum values that were
about 20% of the New Mexico limits for use as
irrigation water. Iron levels in SCS-2, Mortandad at
GS-1, Canada del Buey, and Frijoles at Monument
Headquarters were about half the New Mexico
groundwater limit. Iron values at Pajarito Canyon,
Pueblo 3, and Pueblo at SR 502 were below half the
New Mexico groundwater limit. Pajarito Canyon,

D. Runoff Sampling

1. Introduction

The Laboratory monitors runoff (storm water) from
Pajarito Plateau stations to evaluate the environmental
effects of its operations and to demonstrate compli-
ance with permit requirementShapter 2of this
report contains a separate discussion of the
Laboratory’s compliance status. Periodic natural
surface runoff occurs in two modes: (1) spring
snowmelt runoff that occurs over days to weeks at a
low discharge rate and sediment load and (2) summer
runoff from thunderstorms that occurs over hours at a
high discharge rate and sediment load. With drought
conditions in early 2000, spring snowmelt runoff was
essentially nonexistent. This section discusses the
impacts of the summer runoff. Because of its short-
lived nature, summer runoff is not a source of munici-
pal, industrial, or irrigation water, though wildlife and
livestock may use the waters. Runoff is important to
monitor, however, as it is one of the principal agents
for moving Laboratory-derived constituents off-site
and possibly into the Rio Grande.

Activities of radionuclides in runoff samples may

Pueblo 1R, Pueblo 3, and Pueblo at SR 502 had highebe compared with either the DOE DCGs or the

than usual manganese concentrations. These concen-

trations exceeded the New Mexico groundwater limit
by factors up to 12. Similar concentrations were found
in nearby shallow alluvial groundwater samples in
many cases.

c. Organic Constituents in Surface Water.
Table 5-9summarizes the locations where we col-
lected organic samples in 2000. (S&etion 5.H.2.¢c
for analytical methods and analytes.) We analyzed
samples for volatile organic compounds (VOCSs),
semivolatile organic compounds (SVOCs), and
polychlorinated biphenyls (PCBs). Some samples
were also analyzed for high-explosive (HE) constitu-
ents.Table 5-10shows organic compounds detected
above the analytical laboratory’s reporting level in
2000, as well as results from blanks. Most of the

compounds detected were also found in accompanying

blanks. The exception is the finding of acetone at
Pueblo 3 on July 25. Acetone is, however, a common
analytical contaminant found in samples during
laboratory analysis for organic compounds.

5. Long-Term Trends

Long-term trends for surface water are discussed in
Section 5.Rwith groundwater trends.

Environmental Surveillance at Los Alamos during 2000

NMWQCC stream standards, which in turn reference
the New Mexico Environmental Improvement Board’s
New Mexico Radiation Protection Regulations (Part 4,
Appendix A). However, New Mexico radiation
protection activity levels are in general two orders of
magnitude greater than the DOE DCGs for public
dose, so we will discuss only the DCGs here.

The concentrations of nonradioactive constituents
may be compared with the NMWQCC General,
Livestock Watering, and Wildlife Habitat standards.
The runoff quality can also be compared against the
NMWQCC groundwater standards because of the
possibility of seepage of dissolved constituents from
the streambed into underlying shallow groundwater.

2. Monitoring Network

Runoff samples have historically been collected as
grab samples from usually dry portions of drainages
during or shortly after runoff events. As of 1996, we
collect runoff samples using stream gaging stations,
most with automated samplers (Shaull et al., 2000).
Samples are collected when a significant rainfall event
causes flow in a monitored portion of a drainage.
Many runoff stations are located where drainages
cross the Laboratory’s boundaries. For the larger
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drainages, we sample runoff flows where they exit the
Laboratory and at upstream locations. In contrast,
runoff at several mesa top sites (for example, Material
Disposal Area [MDA] G Figure 5-3, MDA L, TA-

55) is sampled at locations that target specific
industrial activities, with negligible run-on from other
sources. We sampled some events manually (grab
samples) to supplement the automated samplers.
Figures 5-6and5-7 show runoff monitoring stations

on the Pajarito Plateau. We use samples from the
stations to monitor water quality effects of potential
contaminants sources such as industrial outfalls or soil
contamination sites.

To document impacts of the Cerro Grande fire, we
attempted to sample every runoff event during the
runoff season. Unfortunately, the June 28 runoff event
destroyed most samplers located along the
Laboratory’s western boundary (background stations).
Between the automated samplers and additional
manual grab samples collected after the stations were
destroyed, however, a large range in both flow and
water quality conditions was sampled along the west-
ern boundary. Based on precipitation records, we
estimate that four probable light-to-moderate runoff
events along the western boundary were not sampled
after the destruction of stations in Pajarito, Cafion del
Valle, and Water Canyons. We collected over 100
runoff samples from June through October, the major-
ity from on-site locations.

3. Radiochemical Analytical Results for Runoff

Table 5-1 presents radiochemical analytical
results for year runoff in 2000. The concentrations of
radionuclides we measured in our samples are quite
variable by location and through time, principally
depending on whether ash from the Cerro Grande fire
was present in the drainage at the time of sampling.

Comparison to Historical Levels

We evaluate the data by comparing it with histori-
cal levels and relevant standards and by looking for
spatial and temporal trends. The benchmarks for
comparing with historical levels are the pre-fire,
1995-1999, concentrations from runoff samples
collected across the Laboratory. We use the 1995—
1999 data set for comparison because, although runoff
data were collected before 1995, the post-1995 data
sampling methods were similar to those used for the
current data. The pre-fire data set mainly includes
results from Los Alamos Canyon and Cafiada del
Buey. For other drainages, pre-fire runoff was limited.
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The year 2000 runoff concentrations of many
radionuclides were greater than the Laboratory-wide
pre-fire levels. Maximum pre-fire radionuclide
concentrations in unfiltered runoff were exceeded for
americium-241, cesium-137, plutonium-238, pluto-
nium-239, -240, strontium-90, tritium, and uranium.
The americium-241 and tritium maximums were seen
at locations not impacted by the fire (DP Canyon at
Mouth and Area G-6, respectively). In contrast, the
high concentrations of cesium-137, plutonium-239,
-240, strontium-90, and uranium were widespread and
primarily related to the Cerro Grande fire. The most
pronounced differences were for cesium-137 and
uranium, with many samples exceeding the Labora-
tory-wide historical maximums by as much as 10
times. The increases in most of the radionuclide
concentrations are attributable to two main factors:
increased ash and sediment load in runoff and the
enhanced constituent concentrations in the ash (see
B.3.).

Radionuclide concentrations were significantly
lower in filtered samples than in unfiltered samples.
About 75% to 95% of the radioactivity in a runoff
sample was typically associated with the sediments
(ash, clay, silt, etc.) carried by the runoff rather than
dissolved in the water.

Sources of Uranium in Runoff

Comprehensive analyses of the runoff samples for
uranium isotopes were performed in year 2000.
Naturally occurring uranium was present in the
majority of the runoff samples, and Laboratory-
derived uranium was generally not identifiable. This
conclusion is supported by the following observations:

Concentrations of uranium in unfiltered runoff
leaving the Laboratory are similar to those
measured in runoff entering the Laboratory in
2000 on days we were able to collect samples
from both upstream and downstream locations.

Median concentrations of uranium we calculated
for the suspended sediment carried by the runoff
leaving the Laboratory are similar to those
measured in runoff entering the Laboratory
(Figure 5-8, indicating that Laboratory sources
made no distinctive addition as the runoff
traversed LANL.

Historically, LANL-derived uranium composed a
small fraction of the total uranium found in
Pajarito Plateau stream sediments and was not
discernible in Rio Grande stream sediments

Environmental Surveillance at Los Alamos during 2000
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(Gallaher et al., 1997, 1999, in preparation). This
statement is based on mass spectrometry
analyses of stream sediments and of Cochiti
Reservoir bottom sediments collected before the
fire.

* Runoff samples collected along the Laboratory’s
downstream boundary were predominantly of a
natural uranium isotopic composition. All but
two of 18 samples contained uranium of natural
composition (within & uncertainty of natural).
Enriched uranium was detected in two runoff
samples collected in Los Alamos Canyon during
the relatively small magnitude runoff events of
June 2 and 3.

Fire Impacts on Runoff Quality
Evidence for substantial fire impacts on runoff
includes the following:

» Many of the highest radionuclide concentrations
were recorded at sample locations located
upstream of LANL, above SR 501, and in
samples taken from Rendija and Guaje Canyons
north of the Laboratory. For example, in Guaje

Alamos Canyon. The levels of americium-241 and
strontium-90 at DP Canyon at Mouth and the tritium
in two samples from G-6 have not been recorded
before and indicate LANL impacts. Laboratory
impacts are also identifiable in the first runoff events
of the season in Los Alamos Canyon, June 2 and 3
(Johansen et al., 2001).

To gain a Laboratory-wide picture of how transport
of radionuclides along the Laboratory’s downstream
boundary trended through the runoff season, we
aggregated runoff volume and quality data for the
individual drainages. On a monthly basis, we com-
piled average loads of radionuclides (suspended and
dissolved) carried in a given volume of runoff. We
used an averaging technique (flow weighting) de-
signed to account for the wide variation in stream flow
before and after the fire. For each summer runoff
month of 2000, we calculated average radionuclide
loads by dividing the total quantity (load) of each
radionuclide by the total runoff volume recorded for
the month. In the end, an average (flow-weighted)
concentration (activity per liter of water) for each
radionuclide is calculated. This technique normalized

Canyon, calculated concentrations of cesium-137 the effect of abnormal flow events after the fire,

in the suspended sediment of a July 9 runoff
sample were approximately 10 times larger than
pre-fire background levels (9.7 vs 1 pCi/g). The
largest suspended sediment concentration
(76,000 mg/L) measured on the Pajarito Plateau
during 2000 was recorded for a sample collected
in Guaje Canyon on August 8 and reflected
natural sources:igure 5-9shows that the runoff
flowing onto the Laboratory after the fire
contained about 2 orders of magnitude higher
levels gross alpha and gross beta activities than
before the fire.

» Cesium-137 concentrations generally show a
decline through the runoff season, as ash is
flushed downstream.

The introduction of fire-derived radionuclides into
most of the LANL watercourses masks the
Laboratory’s contribution of these radionuclides. The
levels of many radionuclides changed as a result of
ash in the runoff. For most of the canyon runoff
samples collected in 2000, LANL impacts are not
discernible because of the higher radionuclide
concentrations in the ash.

Consistent with pre-fire conditions, Laboratory
impacts are indicated in DP Canyon, around MDA G,
and in early (June 2 and 3) runoff events in Los

Environmental Surveillance at Los Alamos during 2000

allowing for comparison through the runoff season
and with pre-fire levels.

Figure 5-10shows that peak concentrations
occurred in June and July, with 5- to 20-fold increases
above pre-fire averages during these months for
cesium-137, strontium-90, and uranium. Concentra-
tions of these same analytes dropped considerably
during August, September, and October. The decline
in runoff concentrations is partly due to flushing of
ash from the LANL drainages during June and July
and the occurrence of less-intense, late season rainfall
events in August, September, and October that largely
missed the mountains west of the Laboratory. Evi-
dence for some flushing of ash from the drainages is
presented ifrigure 5-1, which indicates a general
decline in calculated cesium-137 activities in the
suspended sediment, particularly in Water Canyon.

Comparison of Radioactivity in Runoff with

Standards

Water quality standards have not been established
specific to most radionuclides in runoff. We compare
the results for unfiltered water samples with DOE
DCGs for public exposure and NMWQCC General,
Livestock Watering, and Wildlife Habitat standards
(Table 5-12. We further compare the results for
filtered waters with appropriate EPA drinking water
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standards or DOE DCGs for drinking water systems
(Table 5-13. Lastly, we screen for significant concen-

attributed to high sediment loads (caused by erosion)
and the naturally occurring levels of potassium,

trations in the suspended sediment by comparing themthorium, and uranium, along with their daughter

with Screening Action Levels (SALSs) for sediments.

Gross Alpha and Gross Beta Activity
In unfiltered samples, gross alpha concentrations
were greater than public dose DCG levels (30 pCi/L)
and State of New Mexico Livestock Watering Stan-

products, carried in that sediment.

Comparison of Specific Radionuclides with
Standards
Of the specific alpha and beta emitters measured,
none occurred in runoff samples at levels above their

dards (15 pCi/L) at many locations upstream of and on respective DCGs for public exposure. Total concentra-

the Laboratory. The gross alpha DCG is based on the
most restrictive anthropogenic alpha emitters (pluto-
nium-239, -240 and americium-241) and is commonly
exceeded by runoff laden with naturally derived alpha
emitters (such as from the uranium decay series). The
New Mexico Livestock Standard excludes radon and
uranium from the alpha limit. The gross beta activity
DCG for public dose was slightly exceeded in a
sample from Rendija Canyon, north of Laboratory
operations.

Figure 5-12shows that levels of gross alpha and
beta radioactivity in unfiltered runoff samples were
related to the concentrations of TSS in the water. That
is, the most sediment-laden samples contained the
highest total radioactivity. This relationship holds for

tions of anthropogenic radionuclides greater than 15
pCi/L were seen for plutonium-239, -240 (lower
reaches of Guaje, Rendija, Pueblo, and Los Alamos
Canyons) and for americium-241 (DP Canyon

Mouth). The levels of these individual isotopes exceed
the New Mexico Livestock Watering standard for
gross alpha activity.

All filtered samples met EPA and DOE drinking
water standards, except one. The strontium-90
standard was exceeded in a single sample from the
Los Alamos Weir, a structure installed after the fire in
lower Los Alamos Canyon as a sediment catchment.
The source of the strontium-90 in that sample could be
either fire-related or derived from Laboratory opera-
tions. Dissolved strontium-90 levels generally were

samples collected above (upstream), on-site, and alonghe highest of the individual isotopes, relative to the
the downstream side of the Laboratory. A sample of an standards. More than 10 samples contained dissolved

intense, short-lived runoff event will generally contain
higher total alpha and beta radioactivity levels than a
sample taken from the same location under slower
flows with less sediment carrying power. While some
of the gross alpha and gross beta activity in 2000 was
associated with ash, the relationship with TSS also
was seen in pre-fire samples. The higher waterborne
gross alpha and gross beta levels do not indicate that
some new contaminant source has contributed to
increased levels, but that more sediment is being
transported in these events.

In 1999, we were unable to account for gross alpha
and beta activities in the runoff samples using the

nuclides we measured. For the year 2000 samples, we

also analyzed the uranium and thorium isotopes. Our

analyses indicate that naturally occurring potassium as

well as uranium and thorium isotopes and their

strontium-90 levels that were greater than one-half the
EPA drinking water standard. We detected dissolved
cesium-137 and americium-241 at levels more than
half the DOE drinking water DCG in Area G runoff
samplers G-2 and G-4, respectively.

Concentrations of Radionuclides in Suspended

Sediment
Because the suspended solids make up such a large

portion of the total radionuclide load in the runoff
samples, we examined the suspended sediment for
significant levels of the individual radionuclides. This
analysis identified cesium-137 as the radionuclide
likely to be of most concern from a public exposure
perspective. In approximately 13 runoff samples, the
concentrations of cesium-137 in the suspended sedi-
ment fraction of the runoff were calculated to be
greater than Laboratory soil screening action levels

daughter decay products accounted for most alpha and(ER 2000). These measurements commonly occurred

beta activity. These daughter products are not ob-
served in our analyses (and often are short-lived) but
can be evaluated from the measured uranium and
thorium concentrations. Within the accuracy of the

analytical methods, the levels of gross alpha and gross

in samples taken at the upstream boundary of LANL,
where the radionuclides should be primarily derived
from worldwide fallout carried by ash. The largest
cesium-137 concentration in suspended sediment was
seen in a sample from Two Mile Canyon above SR

beta radiation observed in these runoff samples can beggq 4t jevels approximately 12 times above the SAL

212

Environmental Surveillance at Los Alamos during 2000



5. Surface Water, Groundwater, and Sediments

(Table 5-14. In the majority of the cases, the concen-

values in most of the major drainages were over half

trations of cesium-137 exceeded the SAL by less than the EPA drinking water standard and exceeded the
a factor of 2. We assume that because of further down-standard in a single sample of runoff at Guaje Canyon

stream mixing, the concentrations in sediment found
in deposits after the runoff events will likely be sub-
stantially lower than those found in the runoff
samples.

Long-Term Trends
We have monitored summer runoff quality with the
automated samplers for only a few years. The moni-

toring has not been conducted long enough to evaluate

long-term trends quantitatively. We performed an
initial broad comparison of how the quality of
Laboratory runoff has varied over recent years. First,
we combined available flow and analytical measure-
ments since 1997 and calculated the annual average
(flow-weighted) concentrations of radionuclides

measured in summer runoff events at the downstream

LANL stations. We excluded the strontium-90 results
for 1999 from this data set because of quality assur-

ance concerns. The flow-weighted average gauges the
average load of radioactive material carried in a given

volume of runoff. The yearly averages indicate
whether off-site transport has changed at the
Laboratory’s downstream boundary.

Figure 5-13shows the results of this initial analy-
sis. We saw no discernible trends in the data, except

for the obvious increases in cesium-137, strontium-90,
and uranium transport during year 2000. For the other
isotopes, average concentrations appear to vary within

at SR 502.

The values for cyanide in its free (amenable),
unbound form were greater than the NMWQCC
General, Livestock Watering, and Wildlife Habitat
Standards in three samples from Water Canyon and
possibly in several other samples where the analytical
detection limits were greater than the standard.
Cyanide (amenable) is toxic to aquatic biota and
wildlife. However, most of the cyanide appears to be
in a far less toxic form bound with other elements.
There is no surface water standard for total cyanide,
and all values are below the NMQCC groundwater
standard of 20Qg/L.

One possible source of the cyanide may have been
fire retardant used in the Cerro Grande fire that
contained a sodium hexaferrocyanide compound
added as an anticaking additive and as a corrosion
inhibitor. Another possibility is that some cyanide may
have been naturally created through slow burning or
smoldering of biomass (Yokelson et al., 1997) and
then transported in the runoff along with the ash.

Figure 5-14shows that cyanide levels in runoff
declined progressively through the runoff season.
Additional monitoring during the 2001 runoff season
will determine if a cyanide source(s) remains in the
burned area.

b. Trace Metals. Table 5-16presents trace

the same order of magnitude over the period of record. metals analytical results for year 2000 runoff. Analy-

4. Nonradiochemical Analytical Results

a. Major Chemical Constituents. Table 5-15
lists the results of analyses for major chemical
constituents in runoff samples for 2000. The concen-
trations of many constituents were elevated above

sis of runoff waters typically was performed for 23
metals. Both filtered and unfiltered samples were
analyzed. Samples were filtered so that they could be
compared with the NMWQCC standards that apply to
dissolved constituents. Samples collected for mercury
and selenium were unfiltered, as the NMWQCC

levels observed in previous years. We noted increases standards for these analytes apply to total metal

for total alkalinity, calcium, magnesium, potassium,
total phosphorous, and cyanide concentrations.
Studies at other off-site locations show increases in
many minerals and nutrients following fire (DeBano
et al., 1979; Helvey et al., 1985; Tiedemann et al.,

content. In general, metals concentrations in filtered
samples were lower than concentrations in unfiltered
samples. This relationship indicates that the metals are
generally associated with the particulate and sediment
carried by the runoff rather than dissolved in the

1978; Belillas and Roda 1993). These increases were Wwater.

generally due to release of these constituents by fire,
changes in chemical states and complexation, and

For nearly every metal, the levels in both filtered
and unfiltered runoff samples for 2000 were signifi-

changes such as increased pH in the post-fire environ-cantly higher than in prior years. Corresponding to the

ment.

radionuclides, the increase in metals concentrations is

None of the LANL results approached or exceeded due to the increased sediment and ash related to the

the standards with the following exceptions. TDS

Environmental Surveillance at Los Alamos during 2000
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metals concentrations were seen for barium, manga-

aluminum concentrations exceeded the EPA secondary

nese, strontium, and uranium. Substantial increases in drinking water standard by more than 50 times. A

total metal concentrations were recorded for arsenic,
boron, barium, chromium, copper, manganese, silver,
strontium, uranium, vanadium, and zinc. In general,
these increases are consistent with those reported in
the scientific literature for fire impacts (seection
5.B.1). Total manganese, for example, found in
plants before fire, is easily reducible by fire processes

single sample taken upstream of the Laboratory in
Starmer’s Gulch, a tributary of Pajarito Canyon,
exceeded New Mexico Livestock Watering Standards
for aluminum. These results reflect naturally occurring
constituents of minerals whose levels are enhanced by
forest fire effects.

We detected antimony at station G-6 in three

leading to subsequent increased concentrations in soil filtered runoff samples at levels more than half the

and water (Chambers and Attiwill 1994; Parra et al.,
1996; Auclair 1997). Similar conclusions were
reached in studies on copper and zinc (Auclair 1997).

Dissolved and total metals concentrations in runoff
varied through the runoff season, as illustrated in
Figure 5-15for selected dissolved metals. In general,
levels recovered to near pre-fire conditions by the end
of October.

Comparison with Standards

Selenium exceeded the New Mexico Wildlife
Habitat Standard of Ag/L in several samples in most
of the major Pajarito Plateau drainages. We detected
the largest values in Pajarito and Water Canyons
during the June 28 runoff event, which carried much
ash from the burned area. Selenium values more than
10 times the wildlife standard were detected in
samples collected above and across the Laboratory in
the flood event. Selenium at levels above the wildlife
standard was indicated in several samples collected
around MDA G, but the analytical laboratory B-
flagged (meaning selenium levels were also detected
in the accompanying analytical blanks) these, casting
doubt on their reliability.

Mercury was detected at levels exceeding the New
Mexico Wildlife Habitat Standard of 0.7@/L at
three locations, and at two additional locations it was

EPA primary drinking water standard, with one result
slightly above the standard. A 1999 filtered runoff
sample from the same station showed similar results.
The source of the antimony around MDA G is
uncertain. Antimony also exceeded the EPA drinking
water standard in a runoff sample from Rendija
Canyon, north of LANL operations, and is presumably
derived from natural sources.

Concentrations of Metals in Suspended

Sediment

Because the suspended solids compose such a large
portion of the total metals load in the runoff samples,
we examined the suspended sediment for significant
levels of the individual metal§able 5-17compares
screening levels against calculated metals concentra-
tions associated with the suspended sediments for
cases where both filtered and unfiltered samples were
obtained for runoff samples. We determined the values
by subtracting the filtered results from the unfiltered
results, using the total suspended solids measured in
the samples. The associated uncertainties were
calculated using propagation of errors. This is a
method of determining how measurement errors affect
the results of a calculation using these measurements.

This analysis identified manganese as the metal
likely to be of most concern from a public exposure

more than half the standard. All of these were detected perspective. The concentrations in the suspended

in samples taken from Pajarito and Water Canyons
during the ash-laden June 28 runoff event. One of

sediment fraction of the runoff were calculated to be
greater than residential EPA soil screening levels (EPA

these exceedances was in a sample taken upstream of2000) for manganese in 8 samples. These measure-

the Laboratory in Pajarito Canyon.

Aluminum, iron, and manganese concentrations
exceeded EPA secondary drinking water standards in
filtered runoff in many locations. Occasionally, these
metals concentrations exceeded the New Mexico
groundwater limits. It is unlikely that people will
directly ingest the runoff; comparisons are made here
with drinking water standards because the dissolved
constituents in the runoff potentially could affect
groundwater quality. In several samples, the filtered
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ments commonly occurred in samples taken in
Pajarito Canyon and Water Canyons both on-site and
along SR 501 upstream of LANL, where the metals
should be primarily derived from natural sources.
Manganese levels in four samples were more than two
times the SAL. We assume that because of further
downstream mixing, the concentrations in sediment
found in deposits after the runoff events will likely be
substantially lower than those found in the runoff
samples.
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Long-Term Trends
We have monitored summer runoff quality with the
automated samplers for only a few years, not long

at levels very near the analytical detection limit and
were at stations upstream of the Laboratory.
Detections of semivolatile organic chemicals

enough to evaluate long-term trends quantitatively. We included bis(2-ethylhexyl)phthalate, benzoic acid,

performed an initial broad comparison of how the
quality of Laboratory runoff has varied over recent
years. First, we combined available flow and analyti-
cal measurements since 1997, when the downstream
boundary of the Laboratory became effectively
monitored with the automated samplers, and calcu-
lated the annual average (flow-weighted) concentra-
tions of metals measured in summer runoff events at
the downstream LANL stations. The flow-weighted
average gages the average quantity (load) of trace
metals carried in a given volume of runoff. The yearly
averages indicate whether off-site transport has
changed at the Laboratory’s downstream boundary.
The results are shown kigure 5-16 When
compared with levels seen in the three years before
the fire, substantial increases occurred during 2000 in
average metals concentrations of arsenic, boron,
barium, chromium, copper, manganese, strontium,

benzyl alcohol, 2-methylnapthalene, and pyridine. The
benzoic acid, benzyl alcohol, and pyridine are thought
to be end products of combustion of forest fuels.
Benzoic acid was detected throughout the runoff
season in many fire-impacted drainages, and pyridine
was detected in Guaje Canyon, north of the Labora-
tory. There is no definitive source for the bis(2-
ethylhexyl)phthalate, but it is commonly recognized
as introduced in analytical laboratory analysis.

PCBs and dioxins/furans were not found in runoff
above analytical detection limits.

Relatively small concentrations (low parts-per-
billion) of HE compounds were detected in runoff in
the Water Canyon drainage system. HMX was
detected in Indio Canyon at SR 4 on June 28, and
HMX and RDX were detected in a runoff sample
collected in lower Water Canyon at SR 4 in late
October. HMX and RDX are present in surface water

uranium, silver, vanadium, and zinc. We saw increases and spring discharges in this drainage system at

5 to 10 times above pre-fire levels for most of these
metals. In addition, concentrations of antimony,
nickel, lead, and tin doubled after the fire.

The pre-fire average concentrations typically varied
within about one-half an order of magnitude. Within

comparable levels.

Several other HE compounds (tetryl and several
isomers of nitrobenzene and nitrotoluene) were also
possibly detected, but most of these were likely false
detections. Because of the high ash content in the

these limited ranges, however, there is a suggestion of samples, there were interference effects with the

upward trends in some pre-fire metals concentrations.
Over the three pre-fire years for which we have
summer runoff data, average concentrations progres-
sively increase for barium, beryllium, cobalt, nickel,
lead, manganese, strontium, and zinc. The interpreta-
tion of this preliminary finding is not clear. More

study is needed to determine if the indicated trends
can be isolated to individual drainages.

c. Organic Constituents in Runoff. Table 5-9
summarizes the locations where we collected organic
samples in 2000. (Seection 5.H.2.cfor analytical
methods and analytes.) We analyzed samples for
volatile organic compounds (VOCs) and semivolatile
organic compounds (SVOCs). Some samples were
also analyzed for HE constituents, PCBs, and dioxins/
furans.Table 5-18shows organic compounds detected
above the analytical laboratory’s reporting level in
2000.

The only VOC detected in 2000 was 1,4-dichlo-

requested analytical method. Few of these HE
detections were confirmed using an alternate analyti-
cal method (UV-Diode Array) that is not susceptible to
ash effects. The suspect values are shown with an
X-qualifier in Table 5-18 These other HE compounds
were detected only in the large runoff event of June
28, primarily in samples taken upstream or north of
the Laboratory.

Assuming the false HE detections, all of the
organic chemical detections were at levels below the
EPA Region 6 screening values for tap water (EPA
2000), with two exceptions. A sample from MDA G
station G-4 contained bis(2-ethylhexyl)phthalate at a
level approximately three times larger than the EPA
screening level. The RDX detected in lower Water
Canyon slightly exceeds the EPA screening level.

d. Toxicity Monitoring of Runoff Quality.
The Laboratory and the NMED DOE Oversight
Bureau collected five runoff and two surface water

robenzene. All three detections of this compound were samples in September 2000 for acute and chronic

Environmental Surveillance at Los Alamos during 2000

biological toxicity testingTable 5-19resents sample
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locations and test results. The EPA Region 6, Houston
Branch, conducted all the toxicity monitoring. In the
acute test, a population of daphnia (an aquatic
invertebrateCeriodaphnia dubipwas exposed for 48
hours to various dilutions of water decanted off
centrifuged runoff samples. They used runoff dilutions
of 0 (lab control), 6.25, 12.5, 25, 50, and 100%
(undiluted runoff) to establish a dose-response
relationship, if any, for survival of the insect. An
acceptable survival rate is 20% lower than the control
sample. None of these samples showed significant
acute effects.

The chronic tests used two different test organisms.
A population of daphnia was exposed for seven days
to a control sample and to undiluted water decanted
off centrifuged runoff sample to look for survival and
reproduction effects, whereas the embryo and larvae
of fat head minnowsRimephales promelasvere
studied for survival and teratogenicity effects. Five
samples showed no significant chronic effects.
However, two runoff samples that NMED collected
from upper Pueblo Canyon showed 70% and 100%
mortality and significantly reduced reproduction in the
7-day Survival and Reproduction daphnia test. These
samples were taken near the mountains, upstream of
LANL discharges and above most urbanization in Los
Alamos. The specific source(s) of the toxicity has not
been identified. The Laboratory will expand biological
monitoring during 2001 to include other drainages and
snowmelt.

E. Sediment Sampling

1. Introduction

Sediment transport associated with surface water
runoff is a significant mechanism for contaminant
movement. Contaminants originating from airborne
deposition, effluent discharges, or unplanned releases
can become attached to soils or sediments by adsorp-
tion or ion exchange.

There are no federal or state regulatory standards
for soil or sediment contaminants that we can use for
comparison with the Laboratory’s environmental
surveillance data. Instead, contaminant levels in
sediments may be interpreted in terms of toxicity
because of ingestion, inhalation, or direct exposure.
The Laboratory’s Environmental Restoration (ER)
Project uses SALs to identify contaminants at concen-
trations or activities of concern. SALs are screening
levels selected to be less than levels that would

from toxicity values and exposure parameters using
data from the EPA. Contaminant levels in sediments
may also be compared with residential soil screening
levels developed by EPA Region 6 (EPA 2000). These
screening levels are derived from toxicity data and are
currently used as SALs by the ER Project.

We can also compare the data with activities of
radionuclides resulting from atmospheric fallout or
from naturally occurring radionuclides. We used
radionuclide analyses of sediment samples collected
from regional stations for the period 1974 to 1986 to
establish background activities from atmospheric
fallout of radionuclides and to determine the back-
ground concentrations of naturally occurring uranium
(Purtymun et al., 1987). McLin et al. (in preparation)
developed provisional background levels for data from
the period 1974 to 1996. In this study, the authors
determined separate values for reservoir sediments
and river sediments. Differences in grain size and
depositional setting lead to different levels of accumu-
lation for fallout-derived radionuclides in these two
environments. We use the 0.95 quantile activity of
each of the radionuclides in the regional station
samples as an estimate of the upper limit of back-
ground values. If the activity of an individual sedi-
ment sample is greater than the estimated background
value, we consider the Laboratory as a possible source
of contamination. Tables summarizing analytical
results list the reservoir and river background and
SAL values for sediments.

2. Monitoring Network

Sediments are sampled in all major canyons that
cross the Laboratory, including those with either
perennial or ephemeral flows. We also sample
sediments from regional reservoirs and stream
channels annually.

Regional sediment sampling statiorsgure 5-3
are located within northern New Mexico and southern
Colorado at distances up to 200 km from the Labora-
tory. Samples from regional stations provide a basis
for estimating background activities of radionuclides
resulting from atmospheric fallout or from naturally
occurring radionuclides. We obtained regional
sediment samples from reservoirs on the Rio Grande
and the Rio Chama and at stations on the Rio Grande
and Jemez River.

Stations on the Pajarito Platedtigure 5-17 are
located within about 4 km of the Laboratory boundary,
with the majority located within the Laboratory

constitute a human health risk. SAL values are derived boundary. The information gathered from these
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stations documents conditions in areas potentially
affected by Laboratory operations. Many of the

than river or reservoir background levels and identify
values that are near or above SALable 5-21shows

sediment sampling stations on the Pajarito Plateau are all tritium detections regardless of screening levels.

located within canyons to monitor sediment contami-
nation related to past and/or present effluent release
sites. We sampled three major canyons (Pueblo, Los
Alamos, and Mortandad Canyons) that have experi-
enced past or present liquid radioactive releases from
upstream of the Laboratory to their confluence with
the Rio Grande.

We also collected sediments from drainages
downstream of two material disposal areas. Area G at
TA-54 is an active waste storage and disposal area.
Nine sampling stations were established outside its
perimeter fence in 198Figure 5-3 to monitor
possible transport of radionuclides from the area. The
surface drainage changed, and we dropped two
sampling stations in 1998 and added four others. G-4
R-1 and G-4 R-2 replaced station G-4. G-6 was
located in a channel that received runoff that was not
entirely from Area G. G-6R replaced G-6 and is
located in a stream channel that receives runoff only
from Area G. Station G-0 was added on the north side

of Area G in a drainage that flows to Cafada del Buey.

Area AB at TA-49 was the site of underground

Detections are defined as values exceeding both the
analytical method detection limit (where available)
and three times the individual measurement uncer-
tainty. Qualifier codes are shown because some
analytical results that meet the detection criteria are
not detections: in some cases, the analyte was found in
the lab blank or was below the method detection limit,
but the analytical result was reported as the minimum
detectable activity. Results from the 2000 sediment
sample analysis are generally consistent with histori-
cal data.

Because of analytical laboratory delays, many
sediment stations did not have results completed for
plutonium-238, plutonium-239, -240, and americium-
241 in time for the 1999 report; the complete data
appear infable 5-23As discussed in the 1999 report,
the analytical laboratory had data quality problems
with analysis of strontium-90 for 1999, so the data are
not included inTable 5-23 The report “Environmental
Surveillance at Los Alamos during 1999” contained
the complete sediment strontium-90 data.

In 1999, strontium-90 was found above fallout

nuclear weapons testing from 1959 to 1961 (Purtymun levels in all 105 sediment samples where it was

and Stoker 1987, ESP 1988). The tests involved high
explosives and fissionable material insufficient to

detected in samples from the Pajarito Plateau and at
regional stations. These high values resulted from

produce a nuclear reaction. We established 11 stations problems with a new strontium-90 laboratory tech-

in 1972 to monitor surface sediments in drainages
adjacent to Area ABHigure 5-18. We added another
station (AB-4A) in 1981 as the surface drainage
changed.

3. Radiochemical Analytical Results for
Sediments

Table 5-20shows the results of radiochemical
analysis of sediment samples collected in 2000. The
table also lists the total propagated one sigma analyti-
cal uncertainty and the analysis-specific minimum
detectable activity where available. Uranium was
analyzed by isotopic methods rather than as total
uranium for most samples in 2000; total uranium was
calculated from these values using specific activities
for each isotope. The sample size for most sediment
samples is 100 g. Lower detection limit analysis for
plutonium-238 and plutonium-239, -240 in reservoir
samples was not done in 2000.

To emphasize values that are detectidables
5-21 (river sediments) anB-22 (reservoir sediments)

nique. Strontium-90 has previously been detected
infrequently at most stations. In 2000, strontium-90
was found above background only at Acid Weir below
the former TA-45 outfall (a duplicate laboratory
analysis detected strontium-90 below background in
the sample). We previously used a strontium-90
background value of 0.87 pCi/g (Purtymun et al.,
1987). For this report, background levels are
1.02 pCi/g for river sediments and 1.19 pCi/g for
reservoir sediments (McLin et al., in preparation).
Cesium-137 was found in many samples at much
higher values than previously noted because of the
Cerro Grande fire. Several studies (Bitner et al., 2001)
have shown that fires concentrate fallout-derived
cesium-137 from vegetation into the soil where it is
available for redistribution by runoff. Runoff samples
taken from upstream of the Laboratory after the fire
found cesium-137 levels much above normal
(Johansen et al., 2001). Cesium-137 in the suspended
sediment portion of the runoff samples discussed in
Johansen et al. (2001) was above the sediment SAL.

list radiochemical detections for values that are higher Post-fire sediment samples from several canyons or at

Environmental Surveillance at Los Alamos during 2000
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stations without previous evidence of radioactive stream of historical release sites in those canyons have

contamination showed high cesium-137 values, some remained relatively constant during the past. These

above SALs. These included Water at Rio Grande, patterns have been documented for several decades in

Pajarito Retention Pond, Pajarito at Rio Grande, Los Laboratory reports (ESP 1981).

Alamos Canyon Reservoir, Rio Grande at Cochiti, At station DPS-4 in DP Canyon, activities of

Guaje at SR 502, Frijoles at Rio Grande, above Ancho americium-241, cesium-137, plutonium-238, and

Spring, and Chaquehui at Rio Grande. plutonium-239, -240 were above background in 2000,
For 2000, samples from two stations at Cochiti consistent with historical data. In Los Alamos Canyon

Reservoir showed cesium-137 at values about 20% to (extending to Los Alamos at Otowi), activities of
40% above background. Plutonium-238 was apparentlyamericium-241, cesium-137, plutonium-238, and
found in one sample well above background, but particularly plutonium-239, -240 were above back-
reanalysis of the sample did not detect any plutonium ground as in the past. Tritium was detected in sedi-
isotopes. Samples from two locations in Abiquiu ments at DPS-4, Los Alamos at LAO-1, and Los
Reservoir found plutonium isotopes above background Alamos at LAO-4.5.

In one sample, plutonium-238 was found at 15 times At Acid Weir (at the confluence of Acid and Pueblo
the background value. This reservoir is well upstream Canyons), plutonium-238 was not found above
from Laboratory influence. Gross alpha and beta valuedackground, which is unusual, and plutonium-239,
at most stations in both Cochiti and Abiquiu Reservoirs -240 activity was about 10 times background. The
were above background. These values may reflect a latter value is consistent with historical data.

change in analytical laboratory from previous years. Plutonium-239, -240 was about 10 times back-

At regional stations, plutonium isotopes were found ground at Pueblo 1R. In pre-fire samples at Pueblo 2,
above background at Rio Chama at Chamita, Rio plutonium-239, -240 activity was 144 times back-
Grande at Otowi, and Rio Grande at Bernalillo. Of ground. Levels above background decrease to 46

these four above-background detections, three were ndimes background at Hamilton Bend Spring, 68 times
found in analysis of a field duplicate, including appar- background at Pueblo 3, and, in a post-fire sample, 88
ent detections of both isotopes at Rio Grande at times greater than background at Pueblo at SR 502.
Chamita and of plutonium-239, -240 at Rio Grande at Within Mortandad Canyon, the greatest radionu-
Otowi. The results for plutonium-238 and plutonium-  clide levels in sediments are found between the point
239, -240 at Rio Chama at Chamita were about 40 andwhere the TA-50 RLWTF effluent enters the drainage
60 times the background (but were not substantiated by{above station Mortandad at GS-1) and the sediment
analysis of a field duplicate). This location is well up- traps (MCO-7), approximately a 3-km distance.
stream from Laboratory influence. Cesium-137 was  Radionuclide levels decrease in the downstream
found in a post-fire sample from the Rio Grande at direction from TA-50 to the sediment traps. Radionu-
Cochiti at nearly three times background. Cesium-137 clide levels near, or slightly exceeding, background
was one of the isotopes found in higher amounts in levels are found downstream of the sediment traps,
runoff because of the Cerro Grande fire (Johansen et akxtending to the Laboratory/San Ildefonso Pueblo

2001). boundary station A-6. Based on mass spectrometry
Many 2000 sediment samples from the known analysis, Gallaher concluded that off-site plutonium

radioactive effluent release areas in Acid/Pueblo, DP/ contamination at levels near fallout values might

Los Alamos, and Mortandad Canyons exceeded extend two miles beyond the Laboratory boundary

background levels for tritium, cesium-137, plutonium- (Gallaher et al., 1997).
238, plutonium-239, -240, americium-241, gross alpha, In 2000, sediment samples from GS-1, MCO-5,
gross beta, and gross gamma activities. These levels aesxd MCO-7 in Mortandad Canyon showed cesium-
consistent with historical data. 137 concentrations that were up to 4.4 times greater
In both Los Alamos and Pueblo Canyon sediments, than the SAL value. Median values since 1980 for
above-background levels of plutonium are evident for cesium-137 at these stations range up to six times
distances greater than 16 km downstream from the greater than the SAL value. Cesium-137 levels at
sources in Acid and DP Canyons. The contamination these stations have declined by factors of five to 35
extends off-site across San Ildefonso Pueblo lands andsince the early 1980s because of lower cesium-137
reaches the Rio Grande near the Otowi Bridge. Pluto- discharges from the RLWTF. Tritium in the sediment
nium-238 and plutonium-239, -240 activities down- sample at GS-1 was 16% above the SAL. The pluto-
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nium-239, -240 activity at GS-1 was about 73% of the
SAL. The americium-241, plutonium-238, and
plutonium-239, -240 analyses from MCO-5 were in
keeping with most past values, supporting the idea
that one of two analyses for these isotopes in 1999

was erroneously high. During 2000, no other sediment
samples in Mortandad Canyon showed any values that

exceeded SAL values.

Downstream of the sediment traps in Mortandad
Canyon at stations MCO-9, MCO-13, A-6, and
Mortandad at SR-4 (A9), plutonium-239, -240 activity
ranged from 1.3 to 2.6 times background values.
Although the data are comparable to previous years,
the comparison with background is much higher than
given for the last 15 years, reflecting a change in the
background value from 0.023 pCi/g to 0.013 pCi/g.

Fence at SR 4 had detections of plutonium-239, -240
slightly above background.

The remainder of sediment samples collected at
locations at the Laboratory in 2000 were near back-
ground levels.

4. Nonradiochemical Analytical Results

a. Trace Metals Beginning in 1992, we have
analyzed sediments for trace metdkhle 5-24
presents trace metal results for the sediment samples
collected in 2000.

Since 1990, trace metals analysis has indicated the
presence of mercury at near detection limit concentra-
tions (0.025 mg/kg) in nearly 200 sediment samples.
The largest numbers of those historic samples (from
1990-1998) were from Los Alamos Canyon (22

Based on the former background value, results at thesesamples), followed by Mortandad Canyon (21 samples

stations range from 0.7 to 1.5 times background.
Other, not yet published, results from these stations
based on isotopic ratios support the new smaller
background value.

A number of sediment samples in the vicinity and
downstream of Area G contained plutonium-238 and
plutonium-239, -240 at activities greater than back-
ground. Both isotopes were about 35 times back-
ground at G-7. G-6R had a plutonium-239, -240
activity more than 18 times background. Americium-
241 was 16 times background at G-6 R. Tritium was
found at G-4 R-1 and G-4 R-2 above or near the SAL
and at G-6R. The station Pajarito at SR 4, which is
located more than one km downstream of Area G, had
plutonium-239, -240 above background.

We found plutonium-238 and plutonium-239, -240
at activities greater than background in a number of
sediment samples collected at Area AB. Station AB-3
is located immediately downstream of a known
surface-contamination area dating to 1960 (Purtymun
and Stoker 1987). At AB-3, plutonium-239, -240 was
again nearly 58 times background, and plutonium-238
was three times background activity. These values are
consistent with past results. Although plutonium-239,
-240 was found above background in samples at AB-1
and AB-11, analysis of field duplicates did not find
this isotope above background.

At Ancho at SR 4, tritium was again detected. The
station Above Ancho Spring had tritium above the
SAL, as well as above-background cesium-137 and
plutonium-239, -240.

Chaquehui at Rio Grande again had a detection of
cesium-137 and showed tritium. Potrillo at SR 4,
Carfion de Valle at SR 501, Frijoles at Rio Grande, and
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since 1992), Area AB (19 samples), and Area G (15
samples since 1994). In 2000, we found low levels of
mercury, far below the SAL of 23 mg/kg, in sediments
from Rio Grande at Embudo and Rio Grande at
Bernalillo and from Los Alamos at Otowi, MCO-5,
Canon de Valle at SR-501, three stations surrounding
Area G, and eight stations at Area AB.

Barium and manganese are two metals that may be
mobilized by forest fires. Many stations had manga-
nese above SALS, including around Area G and Area
AB and samples from Bayo, Guaje, Water, and Los
Alamos Canyons. However, much of this sampling
occurred before the fire and levels of manganese in
2000 at these stations are in the range of previous
values, so the Cerro Grande fire is not the manganese
source. Some stations with unusually high manganese
(2.5 to 4 times the SAL) were post-fire samples from
Frijoles at Rio Grande, Pajarito Retention Pond, and
Pajarito at Rio Grande. Barium was near half the SAL
at Chaquehui at Rio Grande and exceeded the SAL at
Frijoles at Rio Grande, Pajarito at Rio Grande, and
Pajarito Retention Pond.

Barium was found at half the SAL at AB-1 and AB-
4 in pre-fire samples. A sample collected from AB-1
had unusually high metal content. This sample
exceeded SALs for cadmium, chromium, and manga-
nese. A field duplicate collected at AB-1 had metals
results in the usual ranges.

b. Organic Analysis.Beginning in 1993, we
have analyzed sediments for PCBs and SVOCs. Some
sediment samples have been analyzed for HE constitu-
ents since 1995. We analyze samples from only a
portion of the sediment stations each y&ahle 5-25
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lists these samples. With exceptions shownaible
5-26, the analytical results showed no PCBs, SVOCs,
or HE constituents detected above the analytical
laboratory’s reporting limit in any of the sediment
samples collected during 2000.

Of the compounds listed ifable 5-26 most were
at levels far below ER SALs. Three semivolatile
organic compounds were found at Ancho at SR-4 at
concentrations that are about 37% to 48% of the EPA
Region 6 residential soil screening levels. The com-

the SAL but have decreased over the last 25 years.
Cesium-137 levels below the sediment traps have
gradually declined to near background levels.

F. Groundwater Sampling

1. Introduction

Groundwater resource management and protection
efforts at the Laboratory focus on the regional aquifer
underlying the region (se€&ection 1.A.} but also

pounds are benzo(a)pyrene, benzo(b)fluoranthene, andcconsider perched groundwater found within canyon
benzo(a)anthracene. These compounds are polycyclic alluvium and at intermediate depths above the

aromatic hydrocarbon (PAH) compounds that are
formed by burning of gasoline, garbage, or animal or
plant material and are usually found in smoke and
soot. The compounds can come from oil refining and
processing of coal, creosote, or tar products or runoff
containing grease and oils or asphalt leachate.

5. Long-Term Trends

For the plots discussed in this section, we show
only detections of a particular radionuclide in sedi-

regional aquifer. The Los Alamos public water supply
comes from supply wells drawing water from the
regional aquifer.

The early groundwater management efforts by the
USGS evolved through the growth of the Laboratory’s
current Groundwater Protection Management Pro-
gram, required by DOE Order 5400.1 (DOE 1988).
This program addresses environmental monitoring,
resource management, aquifer protection, and
hydrogeologic investigations. The Laboratory issued

ments; samples without such detections are not shownformal documentation for the program, the “Ground-

Figure 5-19alepicts plutonium-238 activities at

five stations in Mortandad Canyon from 1976 to 2000.

water Protection Management Program Plan,” in April
1990 and revised it in 1995 (LANL 1996). During

GS-1, MCO-5, and MCO-7 are located downstream of 1996, the Laboratory developed and submitted an

the RLWTF discharge point and upstream of the
sediment traps. Plutonium-238 activity at GS-1 has
decreased by a factor of about 10 during that time
period and, except for a 1999 sample at MCO-5

extended groundwater characterization plan, known as
the Hydrogeologic Workplan (LANL 1998), to the
NMED. NMED approved the Hydrogeologic

Workplan on March 25, 1998. Sé&apter Xor a

(which was questionable as a duplicate analysis was indescription of investigations under the Hydrogeologic
the usual range), has not exceeded the SAL since 1983MNorkplan.

MCO-9 and MCO-13 are located downstream of the
sediment traps. Plutonium-238 is infrequently above
background at those stations and is not regularly
detected.

Figure 5-19bshows plutonium-239, -240 levels on
Laboratory lands in Mortandad Canyon. Plutonium-
239, -240 levels upstream of the sediment traps have
declined by approximately a factor of 10 since the

Concentrations of radionuclides in environmental
water samples from the regional aquifer, the perched
alluvial groundwater in the canyons, and the interme-
diate-depth perched systems may be evaluated by
comparison with DCGs for ingested water calculated
from DOE'’s public dose limit (see Appendix A for a
discussion of standards). The NMWQCC has also
established standards for groundwater quality

1980s, presumably because of decreased radioactivity (NMWQCC 1996). Concentrations of radioactivity in

in the RLWTF discharges and the dispersal of previ-
ously contaminated sediments. Downstream of the
sediment traps, plutonium activities have remained
relatively constant; the activities are two orders of
magnitude less than upstream of the sediment traps
and are near background activities.

Figure 5-19cshows that cesium-137 has been
present in Mortandad Canyon since the first data
collected in the 1970s. Between TA-50 and the

drinking water samples from the water supply wells,
which draw water from the regional aquifer, are
compared with New Mexico Drinking Water Regula-
tions and EPA MCLs or to the DOE DCGs applicable
to radioactivity in DOE drinking water systems, which
are more restrictive in a few cases.

The concentrations of nonradioactive chemical
quality parameters may be evaluated by comparing
them with NMWQCC Groundwater Standards

sediment traps, cesium-137 levels have often exceededNMWQCC 1996) and with the New Mexico drinking
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water regulations and EPA drinking water standards,
although these latter standards are only directly appli-
cable to the public water supply. Although it is not a

cemented, which would seal off surface infiltration
along the boreholes.
We collect samples from 12 deep-water supply

source of municipal or industrial water, shallow alluvial wells in three well fields that produce water for the
groundwater is a source of return flow to surface water Laboratory and community. The wells are part of the

and springs used by livestock and wildlife and may be
compared with the Standards for Groundwater or the
Livestock Watering and Wildlife Habitat Stream Stan-

Los Alamos water-supply system and are leased and
operated by the County of Los Alamos. The well
fields include the off-site Guaje well field and the on-

dards established by the NMWQCC (NMWQCC 2000).site Pajarito and Otowi well fields. The Guaje well
However, it should be noted that these standards are fdield, located northeast of the Laboratory, now

the most part based on dissolved concentrations. Manycontains five producing wells. Four new wells were
of the results reported here are total concentrations (thatrilled in this field in 1998. With one exception (G-1A

is, they include both dissolved and suspended solids
concentrations), which may be higher than dissolved
concentrations alone.

2. Monitoring Network

Groundwater sampling locations are divided into
three principal groups, related to the three modes of

was retained as a backup production well), older wells
were retired in 1999 because of their age and declin-
ing production. The five wells of the Pajarito well

field are located in Sandia and Pajarito Canyons and
on mesa tops between those canyons. Two wells make
up the Otowi well field, located in Los Alamos and
Pueblo Canyons. In 2000, the Laboratory sampled Los

groundwater occurrence: the regional aquifer, perched Alamos water supply wells for four contaminants of

alluvial groundwater in the bottom of some canyons,

concern: strontium-90, tritium, high explosives, and

and localized intermediate-depth perched groundwater perchlorate. Additional regional aquifer samples come

systemsFigure 5-20shows the sampling locations for

from wells located on San lldefonso Pueblo. The

the regional aquifer and the intermediate-depth perchedrequency of monitoring varies from annual to

groundwater systemBigure 5-21presents the sam-
pling locations for the canyon alluvial groundwater
systems. Purtymun (1995) described the springs and
wells.

Sampling locations for the regional aquifer include
test wells, supply wells, and springs. New wells, con-
structed pursuant to implementation of the
Hydrogeologic Workplan activities, are not yet part of
LANL's Groundwater Monitoring Plan and the monitor-
ing well network. In 2001, the first set of the regional
aquifer (R) wells, installed pursuant to implementation
of the Hydrogeologic Workplan, will be turned over to

monthly depending on the contaminant and sampling
location.

We sample numerous springs near the Rio Grande
because they represent natural discharge from the
regional aquifer (Purtymun et al., 1980). As such, the
springs serve to detect possible discharge of contami-
nated groundwater from beneath the Laboratory into
the Rio Grande. Based on their chemistry, the springs
in White Rock Canyon are divided into four groups,
three of which have similar, regional aquifer-related
chemical quality. The chemical quality of springs in a
fourth group reflects local conditions in the aquifer,

ESH-18 for custodianship and possible inclusion in the probably related to discharge through faults or from

monitoring network. ESH-18 is working with the

volcanics. Sacred Spring is west of the river in lower

NMED and other Laboratory organizations to formulateLos Alamos Canyon.

a protocol for adding these wells to LANL's Groundwa-

ter Monitoring Plan to meet site-wide groundwater
monitoring needs.

We sample approximately half of the White Rock
Canyon springs each year. Larger springs and springs
on San lldefonso Pueblo lands are sampled annually,

We routinely sample eight deep test wells, completedvith the remainder scheduled for alternate years.

within the regional aquifer. The USGS drilled these test

wells between 1949 and 1960 using the cable tool

We sample the perched alluvial groundwater in five
canyons (Pueblo, Los Alamos, Mortandad, and

method. The Laboratory located these test wells wherePajarito Canyons, and Cafiada del Buey) with shallow

they might detect infiltration of contaminants from
areas of effluent disposal operations. These wells
penetrate only a few tens or hundreds of feet into the
upper part of the regional aquifer. The casings are not

Environmental Surveillance at Los Alamos during 2000

observation wells to determine the impact of NPDES
discharges and past industrial discharges on water
quality. In any given year, some of these alluvial
observation wells may be dry, and thus we cannot
obtain water samples. Observation wells in Water,
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Fence, and Sandia Canyons have been dry since their only occurrences of these measurements above

installation in 1989. All but two of the wells in Cafiada threshold values. The specific levels aneg8l for

del Buey are generally dry. uranium, 5 pCi/L for gross alpha, and 20 pCi/L for
Intermediate-depth perched groundwater of limited gross beta and are lower than the EPA MCLs or

extent occurs in conglomerates and basalt at depths ofscreening levels.

several hundred feet beneath the alluvium in portions The right-hand columns dfable 5-28indicate

of Pueblo, Los Alamos, and Sandia Canyons. We radiochemical detections that are greater than one-half

obtain samples from two test wells and one spring. Theof the DOE DCGs for public dose for ingestion of

well and spring locations allow us to monitor possible environmental water or the standards shown. No

infiltration of effluents beneath Pueblo and Los Alamos groundwater values exceeded half the DOE public

Canyons.

Some perched water occurs in volcanics on the
flanks of the Jemez Mountains to the west of the
Laboratory. This water discharges at several springs
(Armstead and American) and yields a significant flow
from a gallery in Water Canyon, where this perched
water is sampled. Additional perched water extends
eastward from the Jemez Mountains beneath TA-16 in
the southwestern portion of the Laboratory. The
drilling of Hydrogeologic Workplan well R-25 con-
firmed the existence of this perched water, at a depth
about 750 ft below the mesa top, in 1998. The water
was found to contain high-explosives compounds
resulting from past Laboratory discharges. The
Laboratory is conducting further work to characterize
this perched zone.

3. Radiochemical Analytical Results for
Groundwater

Table 5-27lists the results of radiochemical
analyses of groundwater samples for 2000. The table
also lists the total propagated one sigma analytical
uncertainty and the analysis-specific minimum
detectable activity where available. Uranium was
analyzed by isotopic methods rather than as total
uranium for most samples in 2000; total uranium was
calculated from these values using specific activities
for each isotope.

To emphasize values that are detectidable 5-28
lists radionuclides detected in groundwater samples.
Detections are defined as values exceeding both the
analytical method detection limit (where available) and
three times the individual measurement uncertainty.
Qualifier codes are shown because some analytical
results that meet the detection criteria are not detec-
tions: in some cases, the analyte was found in the lab
blank or was below the method detection limit, but the
analytical result was reported as the minimum detect-
able activity. Because uranium, gross alpha, and gross
beta are usually detected, we indicatéable 5-28
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dose DCG values in 2000.

Discussion of results will address the regional
aquifer, the perched canyon alluvial groundwater, and
the intermediate-depth perched groundwater system.

a. Radiochemical Constituents in the Re-
gional Aquifer. For samples from wells or springs in
the regional aquifer, most of the results for radio-
chemical measurements were below the DOE drinking
water DCGs or the EPA or New Mexico standards
?pplicable to a drinking water system. In addition,
most of the results were near or below the detection
limits of the analytical methods used. The exceptions
are discussed below.

The main detected radioactive element in the
regional aquifer was uranium, found in springs and
wells on San lldefonso Pueblo land. Seestion 5.G
for a discussion of these values.

A number of regional aquifer springs and wells had
apparent detections of americium-241, plutonium-238,
plutonium-239, -240, and other isotopes. In many
cases, the analysis of laboratory or field duplicate
samples did not support the apparent detections. At
values near the detection limit, it is technically
difficult to determine whether an analyte has been
detected in an individual sample. However, because
these measurements are not repeatable, these apparent
detections are far more likely to be due to analytical
outliers (that is, false positives) than to the presence of
the particular isotope in groundwater. Important
factors regarding monitoring for radioactivity in
groundwater are using detection limits substantially
below the drinking water MCL and drawing conclu-
sions based on a large body of data rather than from
an individual sample. By observing data trends over
time and location, we eliminate false positives
potentially associated with any errors arising from
chemical analysis or sampling.

Americium-241 was apparently found near the
detection limit in Test Well 1, O-1, Spring 3A, and
Spring 4A (it was not detected in a duplicate analysis

Environmental Surveillance at Los Alamos during 2000
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of the Spring 4A sample). Americium-241 has not
been regularly found at any of these locations, so it is
likely that these results are false positives.

Numerous apparent detections of plutonium
isotopes (most near the detection limit) occurred in
regional aquifer well and spring waters. None of the
apparent detections were supported (and many were
contradicted) by analysis of laboratory or field
duplicates, which were done for many of the samples.
As plutonium isotopes are not regularly found in these
waters, it is likely that the results are analytical
artifacts. We plan to collect additional samples in 2001
to check for the possibility of plutonium occurrence at
these stations. Plutonium-238 was found in Test Well
3 (though not in a duplicate analysis), Sandia Spring,
Spring 2, and at San lldefonso wells LA-5, Pajarito
Pump 1 (though not in a duplicate analysis), Don Juan
Playhouse, Otowi House, and New Community
(though not in a field duplicate). Plutonium-239, -240
was apparently detected in Test Well 3 (though not
found in a duplicate analysis) and New Community
Well (though not found in a field duplicate).

During 1999 sampling, analytical laboratory
problems caused many apparent detections of stron-
tium-90 where it had not been seen previously. Levels
of strontium-90 exceeding the drinking water MCL of
8 pCi/L were apparently detected in Test Wells 1, 3, 4,
8, DT-9, DT-10, and Sanchez House Well at San
lldefonso Pueblo. Strontium-90 was also detected in
Los Alamos water supply wells G-1, G-1A, O-1, O-4,
and PM-4 and San lldefonso Pueblo water supply
wells LA-5, Don Juan Playhouse Well, Pajarito Well
(Pump 1), and Eastside Artesian Well. Sacred Spring
and Spring 8B also showed strontium-90 detections.
LANL believes that none of these 1999 detections are
valid and that they are due to analytical laboratory
problems. Data collected during 2000 went to outside
analytical laboratories, which achieved lower detec-
tion limits for strontium-90 analysis. The 2000 data
support the conclusion that much of the 1999 stron-
tium-90 data were subject to analytical error.

Regional aquifer test wells were sampled either
quarterly or semiannually for strontium-90 in 2000.
SeeTable 5-29 No strontium-90 was detected in these
wells.

Strontium-90 was apparently detected in Spring 9A
(though not found in a duplicate analysis), Sacred
Spring (though not found in a duplicate analysis), and
Basalt Spring.
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We sampled all Los Alamos water supply wells
quarterly for strontium-90 in 2000; this sampling will
continue in 2001Table 5-29%resents the quarterly
strontium-90 results for 2000. In 2000, strontium-90
was initially detected in O-1 and G-3A. O-1 is located
in lower Pueblo Canyon several miles east-northeast
of the Laboratory’s main technical area. Although O-1
was constructed in 1990, it did not become operational
until 1997. Major water production from the well
began in the spring of 2000. G-3A is in Guaje Canyon,
on Forest Service land north of Los Alamos. The
detection for O-1 occurred in a laboratory duplicate
analysis; the original analysis did not yield a detec-
tion. Reanalysis of the original samples and subse-
guent sampling at both wells have not confirmed
either of the detections of strontium-90, so we view
these detections as analytical outliers.

NMED hydrologists reported in January 2000 that
samples taken in June 1999 from the O-1 supply well
contained tritium in concentrations of 39.9 pCil/L.
LANL found tritium in O-1 in a June 21, 2000, sample
at a concentration of 38.3 +/- 1.3 pCi/L. These
concentrations are 500 times lower than the federal
drinking water standard but are above background
concentrations that can be found in groundwater
around the Laboratory. We now sample O-1 monthly
for tritium. Table 5-30compiles the water supply well
tritium results for 2000. The University of Miami
analyzed these samples at a low detection limit of
about 1 pCi/L. Tritium was found at background
levels in other water supply wells.

Concentrations of tritium in the regional aquifer in
other parts of the Laboratory can be found ranging
between 1 and 3 pCi/L; tritium concentrations in
northern New Mexico surface water and rainwater
range from 30 to 40 pCi/L. Tritium also has been seen
in the deep aquifer in a test well several hundred yards
downstream from the O-1 supply well. The concentra-
tion of tritium in Test Well-1 was 360 pCi/L in 1993.
The test well just penetrates the top of the regional
aquifer about 600 ft beneath the canyon floor. In
contrast, the area within the aquifer from which O-1
draws its water begins at just about 1,000 ft below the
canyon floor (and about 400 ft lower than the top of
the aquifer and Test Well-1) and continues down an
additional 1,460 ft.

b. Radiochemical Constituents in Alluvial
Groundwater. None of the radionuclide activities in
perched alluvial groundwater are above the DOE
DCGs for public dose for ingestion of environmental
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water. Except for americium-241 and strontium-90
values from Mortandad and Los Alamos Canyons,

americium-241. Except for americium-241 in MCO-3,
the DOE Drinking Water System DCGs for these

none of the radiochemical measurements exceed DOEIlatter radionuclides were not exceeded in Mortandad

DCGs applicable to a drinking water system (that is,
exceed 1/25th of the DOE DCGs for public dose for
ingestion of environmental water). Levels of tritium;
cesium-137; uranium; plutonium-238; plutonium-239,
-240; and gross alpha, beta, and gamma are all within
the range of values observed in recent years.

In Pueblo Canyon, samples from APCO-1 showed
detections of strontium-90 and plutonium-239, -240.
This well had plutonium-239, -240 above the detec-
tion limit in most years since 1994. We have seen
similar values in previous years in surface water and
alluvial groundwater in Pueblo Canyon, because of
past Laboratory discharges.

The samples of perched alluvial groundwater in
Los Alamos and DP Canyons show residual contami-
nation, as we have seen since the original installation
of monitoring wells in the 1960s. LAO-C is upstream
from known Laboratory sources and showed detec-
tions of americium-241, plutonium-238, and stron-
tium-90. This well had one previous detection of
americium-241 in 1980 and three previous detections
of plutonium-238 during 1973. Strontium-90 was
found in LAO-0.7, LAO-2, LAO-3A, and LAO-4. In
LAO-1, LAO-2, and LAO-3A, the activity of stron-
tium-90 usually approaches or exceeds the EPA
primary drinking water MCL of 8 pCi/L. Plutonium-
239, -240 was not detected in LAO-0.7, for the second
year since 1993. LAO-2 and LAO-3A showed gross
beta activities approaching or exceeding the drinking
water screening level of 50 pCi/L.

The perched alluvial groundwater samples from
Mortandad Canyon showed activities of radionuclides
within the ranges observed previously. Tritium;
strontium-90; cesium-137; plutonium-238; plutonium-
239, -240; americium-241; and gross alpha, beta, and
gamma are usually detected in many of the wells. The
radionuclide levels are in general highest nearest to
the TA-50 RLWTF outfall at well MCO-3 and
decrease down the canyon. The levels of tritium,
strontium-90, and gross beta usually exceed EPA
drinking water criteria in many of the wells. In some
years, the levels (except for tritium) exceed the DOE
drinking water system DCGs, but the levels do not
exceed the DOE DCGs for public dose for ingestion
of environmental water. Tritium in MCO-3 and
strontium-90 in MCO-3, MCO-5, and MCO-6
exceeded the EPA MCL. EPA has no drinking water
criteria for plutonium-238, plutonium-239, -240, or

224

Canyon alluvial groundwater in samples taken in
2000. For MCO-5, MCO-6, and MCO-7, the detec-
tions of plutonium-238, plutonium-239, -240, and
americium-241 were not always consistent among the
samples for a well. For example, in MCO-5 and
MCO-7, plutonium-238 was only found in the filtered
sample and plutonium-239, -240 only in the unfiltered
sample. In MCO-6, plutonium-238 was found in the
unfiltered sample but only one of two filtered samples,
whereas plutonium-239, -240 was found only in the
unfiltered sample.

c. Radiochemical Constituents in Intermedi-
ate-Depth Perched Groundwaterin the 1950s,
based on measurements of water levels and major
inorganic ions, the USGS established that contami-
nated surface water and perched alluvial groundwater
in Pueblo Canyon recharge the intermediate-depth
perched zone water that underlies the canyon floor
(Weir et al., 1963; Abrahams 1966). Taken over time,
the radionuclide activity measurements in samples
from Test Well (TW) 1A, TW-2A, and Basalt Spring
in Pueblo and Los Alamos Canyons confirm this
connection. TW-2A, furthest upstream and closest to
the historical discharge area in Acid Canyon, has
shown the highest levels. In 2000, we sampled only
Basalt Spring and POI-4 (an intermediate-depth well
located near TW-1A). Strontium-90 was detected in
the Basalt Spring sample. The sample from the Water
Canyon Gallery, which lies southwest of the Labora-
tory, was consistent with previous results, showing no
evidence of radionuclides from Los Alamos opera-
tions.

4. Nonradiochemical Analytical Results

Table 5-31lists the results of general chemical
analyses of groundwater samples for 2000, and results
of trace metal analyses appeaifable 5-32

a. Nonradiochemical Constituents in the
Regional Aquifer. With the exceptions discussed
here, values for all parameters measured for environ-
mental surveillance sampling in the water supply
wells are within drinking water limits. Separate
samples were collected from the public water supply
system to determine regulatory compliance with the
Safe Drinking Water Act, and these samples were all
in compliance for 2000 (se&ection 2.B.).

Environmental Surveillance at Los Alamos during 2000
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The test wells in the regional aquifer showed levels
of several constituents that approach or exceed
standards for drinking water distribution systems.
However, it should be noted that the test wells are for

In the last few years, iron, manganese, cadmium,
nickel, antimony, and zinc have been high in several
of the regional aquifer test wells. Levels of trace
metals that approach water quality standards in some

monitoring purposes only and are not part of the water of the test wells are believed to be associated with

supply system. TW-1 had a nitrate value of 5.3 mg/L
(nitrate as nitrogen), again below the EPA primary
drinking water standard of 10 mg/L. This test well has

turbidity of samples and with the more than 40-year-
old steel casings and pump columns. The lead levels
appear to result from flaking of piping installed in the

shown nitrate levels in the range of about 5 to 20 mg/L test wells and do not represent lead in solution in the
(nitrate as nitrogen) since the early 1980s. The source water (ESP 1996). In 2000, iron approached or

of the nitrate might be infiltration from sewage
treatment effluent released into Pueblo Canyon or
residual nitrates from the now decommissioned TA-45
radioactive liquid waste treatment plant that dis-
charged effluents into upper Pueblo Canyon until
1964. Nitrogen isotope analyses the ER Project made
during 1998 indicate that the nitrate is from a sewage
source (Nylander et al., 1999).

The average fluoride values since 1951 for TW-4
and since 1960 for TW-8 are about 0.2 mg/L. TW-4
and TW-8 both showed fluoride at 0.88 mg/L, or 55%
of the New Mexico groundwater limit. Only a few
values near this level were seen in each well during
the 1960 to 1964 period, which suggests an analytical
laboratory error during that time. The 2000 samples
from these wells may also have suffered from a
laboratory or sampling error; they were collected on
the same date.

Over the past few years, sporadic detections of
selenium have apparently occurred in groundwater
and surface water samples. The values are near the

exceeded the EPA secondary drinking water standard
in Test Wells 1, 2, 3, and 4 and exceeded the New
Mexico groundwater limit in Test Wells 2 and 4.
Manganese approached or exceeded the EPA second-
ary drinking water standard in Test Wells 1, 2, and 4
and exceeded the New Mexico groundwater limit in
Test Well 2. Test Wells 1, 2, and 4 had lead concentra-
tions above the EPA action level, and Test Wells 1, 2,
3, and 4 had antimony concentrations just below the
EPA MCL.

Samples collected for metals analysis from most of
the White Rock Canyon springs were filtered in 2000.
Many of the springs have very low flow rates, and we
collected samples in small pools in contact with the
surrounding soils. Spring 10 had a manganese
concentration exceeding the New Mexico groundwa-
ter limit. Except for selenium, none of the springs
showed trace metals at levels of concern in 2000.

Perchlorate is a honradioactive chemical compound
containing a chlorine atom bound to four oxygen
atoms and is used in a variety of industrial processes.

detection limit and do not occur consistently at a given At the Laboratory, perchlorate is a byproduct of the

station. We suspect these results reflect the uncertain-

perchloric acid used in nuclear chemistry research.

ties of chemical analysis near the detection limit rather Industrial perchlorate uses also include solid fuels for

than the presence of selenium. Six groundwater

rockets, high explosives, and fireworks; air-bag

samples and several surface water samples showed arinflators; and electroplating, leather tanning, and

apparent detection of selenium in 1998. Typically, we
have not detected selenium in groundwater on the
Pajarito Plateau. Selenium was found in Los Alamos
Canyon alluvial groundwater and in each of the three
DT series test wells at TA-49. We detected no sele-
nium at these sites in 1999, suggesting that the
previous year’s values, which were close to the
detection limit, did not indicate its presence. In 1999,
we detected selenium at low levels at Spring 1 and
Spring 9. For 2000, selenium was found in regional
aquifer samples at TW-2, TW-3, TW-4, Spring 4,
Spring 6, and Spring 10 and San lldefonso wells LA-5
and New Community Well. Selenium was also found
in LAO-2, MCO-2, MCO-6, CDBO-6, and one de-
ionized water (DI) blank.

Environmental Surveillance at Los Alamos during 2000

rubber manufacturing. The EPA has not established a
drinking water standard for perchlorate. Perchlorate is
on the EPA's contaminant candidate list, which under
the Safe Drinking Water Act requires background
investigations to determine an MCL. According to an
EPA fact sheet, present toxicology information
suggests a provisional cleanup level of 4-18 ppb. The
State of California, which has perchlorate contamina-
tion in drinking water supplies in some areas, has
established a perchlorate water-supply action level for
concentrations greater than 18 ppb. The State of New
Mexico has not established an action level or regula-
tory standards for perchlorate.

In 2000, surface water and groundwater samples
collected by the Environmental Surveillance Program
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were analyzed for perchlorate. Perchlorate was
detected in samples collected during 2000 from the
O-1 water-supply well at concentrations of 1.9 to 5
ppb (Table 5-33. The analytical laboratory J-flagged
all but one of the analytical results (of 5 ppb), mean-
ing that the results are below the reporting limit and
the quantities are estimated. Following the initial
discovery, we have sampled O-1 monthly for perchlor-
ate. The chemical was first detected in O-1 in late
June during regular sampling that is part of the
Laboratory’s water quality-assurance activities.
Follow-up sampling confirmed its presence. The
source of perchlorate may be effluent from the
Manhattan Project and early cold-war-era radioactive
liquid waste treatment facilities that discharged into
Acid Canyon until 1964. Other water supply wells are

Mortandad Canyon during 2000: MCO-3, MCO-6,
and MCO-7. We reported the analytical results
quarterly to the NMED. During 2000, nitrate concen-
trations in alluvial groundwater wells MCO-3 and
MCO-6 were below the New Mexico groundwater
standard for nitrate of 10 mg/L (nitrate as nitrogen), as
Figure 5-22shows. The nitrate concentration in MCO-
7 has been below the NMWQCC groundwater
standard since June 2000. Beginning in June 1999,
fluoride concentrations (with the exception of the
October 2000 value in MCO-7) at all three wells have
been below the NMWQCC groundwater standard for
fluoride of 1.6 mg/L, as shown irigure 5-22

Six groundwater samples and several surface water
samples showed an apparent detection of selenium in
1998. Typically, we have not detected selenium in

sampled on a semiannual basis, and none have showngroundwater on the Pajarito Plateau. For 2000,

perchlorate in samples.

Perchlorate was also found in Spring 4 at 8.5 ppb.
A confirmation sample was collected in 2001, but
results are not available. One sample from Test Well 1
showed perchlorate at 2.8 ppb (the analytical labora-
tory J-flagged the analytical result, meaning that the
result was below the reporting limit and the quantity
was estimated), but a field duplicate did not detect
perchlorate.

b. Nonradiochemical Constituents in Alluvial
Groundwater. The canyon bottom perched alluvial
groundwater in Pueblo, Los Alamos, and Mortandad
Canyons receives effluents. The groundwater shows
the effects of those effluents in that values of some
constituents are elevated above natural levels.

Many of the Mortandad Canyon alluvial groundwa-
ter samples ifable 5-34had fluoride and nitrate
concentrations greater than half the New Mexico
groundwater standards. The nitrate source is nitric
acid from plutonium processing at TA-55 that enters
the TA-50 waste stream. In response to a letter of
noncompliance from NMED, in March 1999 the
RLWTF instituted a program to restrict the discharge
of nitrogenous wastes into the facility’s collection
system. As shown iRigure 5-22 the nitrate (nitrate as
nitrogen) concentration of effluent discharge from the
RLWTF after March 1999 has been less than 10 mg/L.
The concentration of fluoride in the RLWTF effluent
after August 1999 has been less than the 1.6 mg/L
standard.

Under the Laboratory’s groundwater discharge plan
application for the RLWTF, we collected separate
samples for nitrate, fluoride, and TDS approximately
bimonthly from three alluvial monitoring wells in
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selenium was found in LAO-2, MCO-2, MCO-6,
CDBO-6, and one DI Blank.

LAO-2 continued to show levels of molybdenum
just below the New Mexico groundwater limit, and
LAO-3A had molybdenum well above the limit. LAO-
2 and LAO-3A had beryllium above the EPA drinking
water MCL, and MCO-2 had a value below the MCL.

The Cerro Grande fire caused high manganese,
aluminum, and iron concentrations in many surface
water and shallow alluvial perched groundwater
samples. Higher than usual manganese concentrations
were also found in APCO-1, LAO-C, and MCO-2.
These concentrations exceeded the New Mexico
groundwater limit by factors of four to 12. Iron levels
in APCO-1, MCO-2, and MCO-7.5 were above the
New Mexico groundwater limit. LAO-2, LAO-3A,
and CDBO-6 had iron values just below half the New
Mexico groundwater limit. LAO-2, LAO-3A, and
MCO-7.5 had aluminum values that were about 20%
of the New Mexico limits for use as irrigation water.

Perchlorate was detected in groundwater at MCO-
3, MCO-5, MCO-6, MCO-7, and MCO-7.5. Perchlor-
ate concentrations ranged from 33 ppb to 400 ppb (see
Table 5-34. The perchlorate source is discharges from
the TA-50 RLWTF, which processes waste water from
analytical chemistry facilities that perform actinide
chemistry.

c. Nonradiochemical Constituents in Interme-
diate-Depth Perched Groundwaterln 2000, the
nitrate value for Basalt Spring was 160% of the
NMWQCC groundwater and EPA drinking water
standards. The source of the nitrate is infiltration of
contaminated surface water and shallow groundwater
from Pueblo Canyon. Basalt Spring had a low concen-

Environmental Surveillance at Los Alamos during 2000
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tration of selenium. Otherwise, the intermediate-depth R-25 at TA-16 in the southwest portion of the Labora-

perched groundwater samples from Basalt Spring, tory revealed the presence of HE constituents. No HE
POI-4 in lower Pueblo Canyon, and the Water Canyon constituents have been found in water supply wells.
gallery did not show any concentrations of The extent of high explosives in the regional aquifer is
nonradiochemical constituents that are of concern. presently unknown. The Laboratory is working in

cooperation with regulatory agencies to define the
extent of the contamination and ensure that drinking
water supplies are adequately protected.

Aside from naturally occurring uranium, the only
radionuclide we consistently detected in water
samples from production wells or test wells within the
regional aquifer is tritium, which is found at trace
levels. We have found tritium contamination at four
locations in Los Alamos and Pueblo Canyons and one
location in Mortandad Canyon. The tritium levels
measured range from less than 2% to less than 0.01%
of current drinking water standards, and all are below
levels detectable by the EPA-specified analytical
methods normally used to determine compliance with
drinking water regulations. Tritium at about 40 pCi/L
was found in water supply well O-1. Other measure-
ments of radionuclides above detection limits in the
regional aquifer reflect occasional analytical outliers
not confirmed by analysis of subsequent samples.

Nitrate concentrations in TW-1 have been near the
EPA MCL since 1980. The source of the nitrate might
be infiltration of sewage-effluent-contaminated
shallow groundwater and surface water in Pueblo
Canyon or residual nitrates from the now decommis-
sioned radioactive liquid waste treatment plants that
discharged effluents into upper Pueblo Canyon until
1964. Perchlorate is present in water supply well O-1
at concentrations up to 5 ppb, compared to provisional
drinking water limits of 18 ppb. The source of the
perchlorate might be residual perchlorate from the
now decommissioned radioactive liquid waste
treatment plants that discharged effluents into upper
Pueblo Canyon until 1964.

d. Organic Constituents in Groundwater.We
performed analyses for organic constituents on
selected springs and test wells in 2000. The stations
sampled appear ifable 5-35 Some samples were
analyzed for VOCs, SVOCs, and PCBs. We analyzed
water supply wells, test wells, and most springs for
HE constituents. No HE constituents were found
above the analytical laboratory’s reporting limit in the
groundwater samples listed Table 5-35We rejected
most of the possible organic detections reported by the
analytical laboratory because the compounds were
either detected in method blanks (that is, they were
introduced during laboratory analysis) or detected in
trip blanks. Trip blanks go along during sampling to
determine if organic constituents come from sample
transportation and shipmef&able 5-36shows organic
compounds detected above the analytical laboratory’s
reporting level in 2000, as well as results from blanks.
Most of the compounds detected were also found in
accompanying blanks. The exceptions are the finding
of Aroclor-1260 and benzoic acid at Test Well 4;
methyl-2-pentanone[4-] and butanone [2-] at LAO-
0.7; and toluene in Spring 10. Toluene is often found
as a result of contamination during analytical labora-
tory organic analysis.

In 1998, drilling of characterization well R-25 at
TA-16 in the southwest portion of the Laboratory
revealed the presence of HE constituents at concentra-
tions above the EPA Health Advisory guidance values
for drinking water. Consequently, the Laboratory
tested all nearby water supply wells for these com-
pounds. None of the analytical laboratories detected
any HE or their degradation products in any of the
water samples from any of the supply wells sampled. b. Surface Water and Alluvial Groundwater
We sample all water supply wells annually for HE in Mortandad Canyon. Figure 5-23depicts long-
compounds. The three wells nearest to TA-16 (PM-2, term trends of radionuclide concentrations in surface
PM-4, and PM-5) are sampled quarterly. PM-2, 4, and water and shallow perched alluvial groundwater in
5 are closest to R-25 where HE was found in ground- Mortandad Canyon downstream from the outfall for
water in 1998. We did not find HE in any of the water the RLWTF at TA-50. Because of strong adsorption to
supply well samples in 2000. sediments, cesium-137 is not detected in groundwater
samples. The figure only shows radionuclide detec-
tions. If more than one sample was collected in a year,

a. Regional Aquifer. The long-term trends of the average value for the year is plotted. The surface
water quality in the regional aquifer have shown water samples are from the station Mortandad at
limited impact resulting from Laboratory operations. ~ GS-1, a short distance downstream of the TA-50
As noted above, in 1998, drilling characterization well effluent discharge. Radioactivity levels at this station

5. Long-Term Trends
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vary daily depending on whether individual samples
are collected shortly after a release from th&\RF.
These samples also vary in response to changes in
amount of runf from other sources in the drainage.
The groundwater samples are from observation well
MCO-5 in the middle reach of the canyon. Groundwa-
ter radioactivity at MCO-5 is more stable than at
Mortandad at GS-1 because groundwater responds
more slowly to variations in rufiowater qualiy.

by adsorption or mineral precipitation within the
upstream portion of the alluviurihe level of
strontium-90 has risen gradually at downstream wells
MCO-5 and MCO-6 over the last 20 years suggesting
that the mass of the radionuclide is moving slowly
downstream.

We detected plutonium isotopes at Mortandad at
GS-1, MCO-3, MCO-5, MCO-6, and MCO-7.5 in
2000. Both isotopes have been detected at Mortandad

Chemical reactions such as adsorption do not delay at GS-1 and MCO-3 at levels near the DOE public

tritium transport, and high tritium activities are found
throughout the groundwater within the Mortandad
Canyon alluviumThe tritium level in MCO-5 in 2000
was below the BA MCL of 20,000 pCi/L, whereas that
at Mortandad at GS-1 was above the MCThe surface
water tritium activity at Mortandad at GS-1 reflects
diluted values of #luent fromTA-50 as the #luent
mixes with other stream watd he tritium activity at

dose DCGs (30 pCi/L for plutonium-239, -240 and 40
pCi/L for plutonium-238) over the past few years.
Values at other alluvial observation wells except for
MCO-4 and MCO-7.5 have been near the detection
limit in the 1990s. Plutonium has in general been
detected in all alluvial observation wells in Mortandad
Canyon but appears to be decreasing in activity at
downstream locations.

MCO-5 has fluctuated almost in direct response (with a
time lag of about one year) to the average annual activ-G. Groundwater and Sediment Sampling at San

ity of tritium in theTA-50 outfall dfluent. Tritium

values at both stations have decreased since the mid-
1980s because of decreased tritium content ofAhe

50 dfluent.

For all but four years between 1973 and 1999, the
americium-241 activity of RWTF dischages ex-
ceeded the DOE DCG for public dose of 30 pCil/L.
Americium-241 activity has not been measured
regularly at monitoring stations in Mortandad Canyon.
Under many environmental conditions, americium is
less strongly adsorbed than cesium or strontium and
moves more readily in groundwat&xcept for MCO-

3, americium-241 activity in the shallow alluvial
groundwater in 2000 was below the DOE drinking
water DCG of 1.2 pCi/LAmericium-241 at Mortandad

at GS-1 showed an increase in activity to near the DOES

Ildefonso Pueblo

To document the potential impact of Laboratory
operations on lands belonging to San Illdefonso
Pueblo, DOE entered into a Memorandum of Unde
standing (MOU) with the Pueblo and the Bureau of
IndianAffairs in 1987 to conduct environmental
sampling on pueblo landhis section deals with
hydrologic and sediment samplirfggures 5-2 and
5-25 show the groundwatesurface wate and
sediment stations sampled on San Ildefonso Pueblo.
Aside from stations shown on those figures, the MOU
also specifies collection and analysis of additional
water and sediment samples from sites that have long
been included in the LaboratdsyEnvironmental
Surveillance Program, as well as special sampling of
torm rundf in Los Alamos CanyonThese locations

DCG for public dose from 1995 to 1998 but decreased appear irFigures 53, 5-4, 5-6,5-7, and5-17. We

in 1999 and 200t MCO-5, the americium-241
activity showed only a slight increase from 1995 to
1998 and a decline over the past few years.

In 2000, we detected strontium-90 in surface water
at Mortandad at GS-1 and in all shallow perched

alluvial groundwater observation wells upstream of and
including MCO-7, as well as at MCO-2 upstream of the

TA-50 outfall. The activities at many wells remain at
values in the range of thePk drinking water standard
(8 pCi/L) and the DOE DCG for a DOE-maintained
drinking water system (40 pCi/L) and range up to 60

pCi/L. Strontium-90 has previously been detected only

once downstream of MCO-6B (or MCO-6), in MCO-8

in 1976. It appears that strontium-90 has been retained
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discuss the results of these analyses in previous
sections.

1. Groundwater

Table 5-27lists the results of radiochemical
analyses of groundwater samples for 2000. The table
also lists the total propagated one sigma analytical
uncertainty and the analysis-specific minimum
detectable activity where available. Uranium was
analyzed by isotopic methods rather than as total
uranium for most samples in 2000; total uranium was
calculated from these values using specific activities
for each isotope.

Environmental Surveillance at Los ~ Alamos during 2000
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To emphasize values that are detectidable 5-28
lists radionuclides detected in groundwater samples.
Detections are defined as values exceeding both the
analytical method detection limit (where available)
and three times the individual measurement uncer-
tainty. Qualifier codes are shown because some
analytical results that meet the detection criteria are

in excess of the EPA drinking water limit. Naturally
occurring uranium concentrations near the EPA MCL
of 30 ug/L are prevalent in well water throughout the
Pojoaque area and San lldefonso Pueblo. The high
gross alpha readings for these wells are related to
uranium occurrence.

In 2000, New Community well had the highest

not detections: in some cases, the analyte was found irfotal uranium, with values of 28|@/L and 25.5ug/L

the lab blank or was below the method detection limit,
but the analytical result was reported as the minimum

found in duplicate analyses. Uranium concentrations
at the Don Juan Playhouse and Sanchez House Wells

detectable activity. Because uranium, gross alpha, and and Pajarito Well Pump 1 were about 25% of the

gross beta are usually detected, we indicafi@ie
5-28only occurrences of these measurements above
threshold values. The specific levels aneg8l for
uranium, 5 pCi/L for gross alpha, and 20 pCi/L for
gross beta and are lower than the EPA MCLs or
screening levels.

The right-hand columns @fable 5-28ndicate

standard. These measurements are consistent with the
levels in previous samples and with the relatively high
levels of naturally occurring uranium in other wells
and springs in the area.

The usual gross alpha levels in these wells are
attributable to the presence of uranium. The gross
alpha values in some wells were above the EPA

radiochemical detections that are greater than one-halfprimary drinking water standard of 15 pCi/L but were

the DOE DCGs for public dose for ingestion of
environmental water or the standards shown. No
groundwater values exceeded half the DOE public
dose DCG values in 2000.

SeeSection 5.Hor a discussion of most of the
groundwater stations (wells and springs) listed in the
MOU. The present section focuses on the San
lldefonso Pueblo water supply wells.

Numerous apparent detections of plutonium
isotopes (most near the detection limit) occurred in
regional aquifer well and spring waters. Analysis of
laboratory or field duplicates, which was done for
many of the samples, did not support any of the
apparent detections (and contradicted many of them).
As plutonium isotopes are not regularly found in these
waters, it is likely that the results are analytical
artifacts. We plan to collect additional samples in 2001
to check for the possibility of plutonium occurrence at
these stations. Plutonium-238 was found in Test
Well 3 (though not in a duplicate analysis), Sandia
Spring, and Spring 2 and at San lldefonso wells LA-5,
Pajarito Well Pump 1 (though not in a duplicate
analysis), Don Juan Playhouse, Otowi House, and
New Community (though not in a field duplicate).
Plutonium-239, -240 was apparently detected in Test
Well 3 (though not found in a duplicate analysis) and
New Community Well (though not found in a field
duplicate).

As in previous years, the groundwater data for San
lldefonso Pueblo indicate the widespread presence of
naturally occurring uranium at levels approaching or

Environmental Surveillance at Los Alamos during 2000

not detections because of high analytical uncertainties.
This standard applies to gross alpha from radionu-
clides other than radon and uranium. Eastside Artesian
well had a gross alpha value of 187 pCi/L, which is

far larger than prior values and not supported by
analysis of other radionuclides. The value is probably
the result of analytical laboratory error, but we could
not confirm this by the time of this report.

During the 1999 sampling, analytical laboratory
problems caused many apparent detections of stron-
tium-90 where it had not been seen previously. Levels
of strontium-90 exceeding the drinking water MCL of
8 pCi/L were apparently detected in Test Wells 1, 3, 4,
8, DT-9, DT-10, and Sanchez House Well at San
lldefonso Pueblo. Strontium-90 was also detected in
Los Alamos water supply wells G-1, G-1A, O-1, O-4,
and PM-4 and San lldefonso Pueblo water supply
wells LA-5, Don Juan Playhouse Well, Pajarito Well
Pump 1, and Eastside Artesian Well. Sacred Spring
and Spring 8B also showed strontium-90 detections.
LANL believes that none of these 1999 detections are
valid and that they are due to analytical laboratory
problems. We sent data collected during 2000 to
outside analytical laboratories, which achieved lower
detection limits for strontium-90 analysis. The 2000
data support the conclusion that much of the 1999
strontium-90 data were subject to analytical error; no
strontium-90 was detected in any of these wells.

The chemical quality of the groundwater, shown in
Table 5-31is consistent with previous observations.
The sample from the Pajarito Well Pump 1 exceeded
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the drinking water standard for total dissolved solids;
this level is similar to those previously measured. This
well also has a chloride concentration at 60% of the
New Mexico groundwater limit.

Perchlorate is a nonradioactive chemical compound

containing a chlorine atom bound to four oxygen atoms

and is used in a variety of industrial processes. At the

was similar to those of past years. Wells LA-5 and
New Community Well had detectable selenium. Silver
in the Sanchez House well was 90% of the New
Mexico groundwater limit.

2. Sediments

We collected sediments from San lldefonso Pueblo

Laboratory, perchlorate is a byproduct of the perchloric |ands in Mortandad Canyon in 2000 from several

acid used in nuclear chemistry research. Industrial
perchlorate uses also include solid fuels for rockets,
high explosives, and fireworks; air-bag inflators; and
electroplating, leather tanning, and rubber manufactur-
ing. The EPA has not established a drinking water
standard for perchlorate. Perchlorate is on the EPA's
contaminant candidate list, which under the Safe
Drinking Water Act requires background investigations
to determine an MCL. An EPA fact sheet indicates that
present toxicology information suggests a provisional
cleanup level of 4-18 ppb. The State of California,
which has perchlorate contamination in drinking water
supplies in some areas, has established a perchlorate
water-supply action level for concentrations greater
than 18 ppb. The State of New Mexico has not estab-
lished an action level or regulatory standards for
perchlorate. In 2000, the Environmental Surveillance
Program collected surface water and groundwater
samples for perchlorate analysis.

One sample from New Community Well showed
perchlorate at 1.7 ppb (the analytical laboratory
J-flagged the analytical result, meaning that the result
was below the reporting limit and the quantity was
estimated), but a field duplicate did not detect perchlo-
rate. Perchlorate was found at 2.4 ppb in Pajarito Well
Pump 1, but the analytical laboratory J-flagged the
result.

The fluoride values for some wells (Eastside
Artesian and Sanchez House) are near the NMWQCC
groundwater standard of 1.6 mg/L, similar to previous

stations. The results of radiochemical analysis of
sediment samples collected in 2000 appedalrie

5-20. The table also lists the total propagated one
sigma analytical uncertainty and the analysis-specific
minimum detectable activity where available. Ura-
nium was analyzed by isotopic methods rather than as
total uranium for most samples in 2000; total uranium
was calculated from these values using specific
activities for each isotope.

To emphasize values that are detectidad)es
5-21 (river sediments) ang-22 (reservoir sediments)
list radiochemical detections for values that are higher
than river or reservoir background levels and identify
values that are near or above SALable 5-21shows
all tritium detections regardless of screening levels.
Detections are defined as values exceeding both the
analytical method detection limit (where available)
and three times the individual measurement uncer-
tainty. Lab qualifier codes are shown because some
analytical results that meet the detection criteria are
not detections: in some cases, the analyte was found in
the lab blank or was below the method detection limit,
but the analytical result was reported as the minimum
detectable activity. Results from the 2000 sediment
sample analysis are generally consistent with histori-
cal data.

Downstream of the sediment traps in Mortandad
Canyon at stations MCO-9, MCO-13, A-6, and
Mortandad at SR-4 (A9), plutonium-239, -240 activity
ranged from 1.3 to 2.6 times background values. Al-

Juan Playhouse) have alkaline pH values above the
EPA secondary standard range of 6.8 to 8.5; these

comparison with background is much higher than
given for the last 15 years, reflecting a change in the

values do not represent a change from those previouslypackground value from 0.023 pCi/g to 0.013 pCi/g.

observed in the area.
Many of the wells have sodium values significantly
above the EPA health advisory limit of 20 mg/L. The

Based on the former background value, results at these
stations range from 0.7 to 1.5 times background.
Other, not yet published, results from these stations

values from Pajarito Well Pump 1, Sanchez House, andpased on isotopic ratios support the new smaller back-

Eastside Artesian Wells are especially high.

Table 5-32shows trace metal analyses. The boron
value in Pajarito Well Pump 1 was nearly twice the
NMWQCC groundwater limit of 75Qg/L. This value
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ground value.

Sediments from the sampling station located on
San lldefonso Pueblo lands at Los Alamos at Otowi
showed the activity of plutonium-239, -240 at 13

Environmental Surveillance at Los Alamos during 2000
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times background. This value is within the range of
previous measurements at this station.

H. Sampling Procedures, Analytical Procedures,
Data Management, and Quality Assurance

1. Sampling

The Draft Quality Assurance Project Plan (ESH-18
1996) is the basic document covering sampling
procedures and quality assurance (QA). All sampling

is conducted using strict chain-of-custody procedures,

trations. Mercury and selenium were not filtered in the
field and were analyzed to determine total concentra-
tion.

Automated samplers located at recently installed
gaging stations (Shaull et al., 2000) collected runoff.
The contents of bottles the automated samplers
collected were first transferred to a churn splitter. That
apparatus agitates the samples to ensure that they are
well mixed and that the sediments are suspended. If
the automated sampler collected an adequate volume
of water, we submitted two sets of samples to the

as described in Gallaher (1993). The completed chain- analytical laboratory. One set was unfiltered, pre-

of-custody form serves as an analytical request form
and includes the requester or owner, sample barcode
number, program code, date and time of sample

collection, total number of bottles, the list of analytes

served, and submitted for total analyte concentration
analysis. The other set was filtered, preserved, and
submitted for dissolved analyte analysis. If there was
insufficient volume, only unfiltered samples were

to be measured, and the bottle sizes and preservativesanalyzed.
for each analysis required. In 2000, we sent samples to

the Laboratory’s Chemical Science and Technology
(CST) Division and to two commercial analytical
laboratories, Paragon Analytics, Inc. (Paragon), and
General Engineering Laboratories (GEL). CST
followed the detailed analytical methods published in
Gautier (1995). Paragon and GEL were instructed to
follow the Model Statement of Work for Analytical
Laboratories (SOW) that was prepared for the DOE
Albuguerque Operations Office (AQA 2000). An
addendum describing specific requirements and
guidelines for analysis of runoff, industrial wastewa-

ter, surface water, groundwater, and sediment samples

accompanied the SOW. Paragon and GEL were
audited against the SOW using procedures that were
developed by the DOE-AL Analytical Management
Program and are described in AGRA (1998). Paragon
and GEL were awarded contracts only after they

2. Analytical Procedures

a. Metals and Major Chemical Constituents.
Runoff samples, surface water, and fire-related runoff
samples are analyzed by methods consistent with 40
CFR 136.3. Groundwater samples and sediments are
analyzed using EPA SW-846 methods.

b. Radionuclides.Radiochemical analysis is
performed using methods as updated in Gautier (1995)
or described in the SOW. Radiological detection limits
are calculated according to the equations in the SOW.
Sources of uncertainty that are included in the total
propagated uncertainty associated with radiological
results include both counting uncertainties and sample
preparation (measurement) contributors.

We field preserve water samples for radiochemical
analyses with nitric acid to a pH of 2 or less. Before

demonstrated that they met the requirements describedt996, the analytical laboratories filtered the preserved

in the SOW.

The “F/UF” column on the tables of analytical
results shows a “UF” for nonfiltered samples and an
“F” for samples that were filtered through a 0.45-
micron filter. We field filtered radionuclide and
metals samples collected at the White Rock Canyon
Springs to minimize the effects of surface soils and to
represent groundwater surfacing at the springs. We
also field filtered surface water samples that were
collected for metals analysis. This procedure allows
for comparison of analytical results with the
NMWQCC standards. These standards are mainly for
dissolved concentrations, except mercury and sele-
nium, for which standards are based on total concen-
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water samples. Samples collected in 1996 and after
were preserved in the field as before but were not
filtered by the laboratories. We collect a separate,
unpreserved sample for tritium analysis.

When trace-level tritium analyses are required, we
ship samples to the University of Miami Tritium
Laboratory. These samples are collected and analyzed
according to procedures described in Tritium Labora-
tory (1996).

Negative values are sometimes reported in radio-
logical measurements. Negative numbers occur
because radiochemistry counting instrument back-
grounds must be subtracted to obtain net counts.
Because of slight background fluctuations, individual
values for samples containing little or no activity can
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be positive or negative numbers. Although negative
values do not represent a physical reality, we report
them as they are received from the analytical labora-
tory. Valid long-term averages can be obtained only if
negative values are included in the analytical results.

c. Organic Compounds. SeeTableA-9 for
organic methods and analytes of groundwater and
sediments analysi§ablesA-10 throughA-13 list the
specific compounds that are analyzed in each suite.
All samples we submit for organic chemistry analyses
are collected in brown glass bottles, and the aqueous
VOC samples are preserved with hydrochloric acid. A
trip blank or field blank always accompanies the VOC
samples. In addition, most analytical methods require
the analysis of laboratory-prepared method blanks or

instrument blanks with each batch of samples. Organic

target analytes that are detected in these blanks indi-
cate contamination from the sampling or analytical
environments. Certain organic compounds used in
analytical laboratories are frequently detected in
blanks. That is, contamination introduced by the labo-

ratories is common for these compounds. These com-

pounds include acetone, methylene chloride, toluene,
2-butanone, di-n-butyl phthalate, di-n-octyl phthalate,
and bis(2-ethylhexyl)phthalate (Fetter 1993).

3. Data Management and Quality Assurance

a. Data ManagementAnalytical laboratories
submit analytical results to ESH-18 both electroni-
cally and in paper report form. The status of analyses
is tracked with an internal database, and final analyti-
cal results are also stored in a database. New analyti-
cal data are validated according to the specifications
of the DOE-AL Model Data Validation Procedure
(AQA 2001). The ESH-18 technical representative
performs technical oversight of analytical laboratories
with the assistance of the DOE-AL Analytical Man-
agement Program.

b. Quality Assurance.The SOW for analytical
chemistry gives detailed requirements for the content
of subcontract laboratory QA plans. That SOW also

In addition to batch QC performed by laboratories,
ESH-18 submits occasional performance evaluation
(PE) samples to test analytical laboratory proficiency
and spot check for analytical problems. These PE
samples include blanks and samples spiked with
known amounts of analyte (knowns). Also, field
quality control samples often include field duplicates.

Tables 5-3through5-39 present the radiochemical
analytical results for the blanks and knowTehles 5-
40and5-41 present the analytical results for the
blanks and knowns submitted for metals analysis. The
analytical result tables present the analytical results
for the field duplicates. No PE samples were submit-
ted for sediment analyses because soil PE samples are
easily recognized by the laboratories. Similarly, PE
samples are easily distinguishable from runoff, so we
don’t send PE samples with runoff samples.

The analytical laboratories ESH-18 used in 2000
participated in the DOE Quality Assessment Program
(QAP), which is an external, independent, perfor-
mance evaluation program. The QAP is designed to
test the quality of the environmental measurements
that its contractor laboratories report to DOE. The
Environmental Measurements Laboratory (EML)
administers the QAP for the DOE Office of Environ-
mental Management (EM). The QAP meets the
requirements of DOE Order 414.1A, which requires
DOE facilities to substantiate, by an external assess-
ment, the quality of radiochemical analyses by their
subcontract analytical laboratories. The QAP Web site
describes the history and objectives of the program in
detail (ttp://www.eml.doe.gov/gap

The Mixed Analyte Performance Evaluation
Program (MAPEP) is another external, independent
program that includes radionuclides and hazardous
waste contaminants that are covered by the Resource

' Conservation and Recovery Act (RCRA).

The SOW for analytical chemistry laboratories
requires contributing laboratories to participate in both
the QAP and MAPEP. Results from these DOE PE
programs are categorized as acceptable (result within
the two-sigma acceptance range), acceptable with

describes the exact requirements for handling ESH-18 warning (result within the three-sigma acceptance

samples, from initial sample receipt to the final data
report. All of the applicable requirements for batch
quality control (QC), which may include method
blanks, matrix spikes, laboratory control samples,
calibration verifications, detection limit verifications,
etc., are discussed in that document.

232

range), and not acceptable (result outside the three-
sigma acceptance range). The laboratories initiate
internal corrective actions when PE results are
categorized as not acceptable, and those corrective
actions are spot checked during various laboratory
oversight activitiesTables 5-42hrough5-48 give the

Environmental Surveillance at Los Alamos during 2000
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QAP results for each laboratofables 5-43hrough5-
54 give the MAPEP results for each laboratory.

PE Sample Results Summaries for Analytical
Laboratories

Paragon Analytics

ESH-18 submitted both spiked and blank PE
samples to Paragon for strontium-90 analysis (see
Table 5-37. All of the results obtained were accept-
able.

Paragon scored an acceptable with warning for
stronium-90 in water in QAP 52 (s&able 5-43 and
an acceptable with warning for selenium in soils in
MAPEP-00-S7 (se&able 5-52. All other year 2000
QAP (Tables 5-425-44) and MAPEP resultsTébles
5-49and5-52) for relevant analytes were rated as
acceptable.

Paragon analyzed our strontium-90 samples for all
matrices. The only other samples we submitted to
Paragon were runoff samples. Because QA samples

applicable acceptance criteria. In addition, review of
the DOE QAP results for water samples submitted in
GEL's QAP rounds 51, 52, and 53 (bracketing the
analysis in question) showed that acceptable results
were obtained in all cases. Also, review of analysis of
PE samples from Environmental Resource Associates
(a nationally certified PE provider) for August 2000
and October 2000 (s@@ables 5-45hrough5-47)
(bracketing the analysis in question) showed accept-
able PE results for strontium-90. It is likely in this
case that an error in preparation of the PE sample, not
an analytical error, was the root cause of the PE
sample failure. The preparing laboratory (CST) did
not perform any analyses to verify correct preparation;
therefore, no corroborating analytical data exist.

We also submitted the tritium sample in September
of 2000. The expected value for that sample was
10,000 pCi/L, and the analytical result was less than
the detection limit. Review of the corresponding batch
QC showed that all of the QC sample results passed

contain no suspended solids, the analytical laboratorieghe applicable acceptance criteria. In addition, review
would clearly recognized them as QA samples. For thisof the DOE QAP results for water samples submitted

reason, we do not submit spikes or DI blanks to the
laboratories with runoff samples.

General Engineering Laboratories
ESH-18 submitted both blank and spiked PE water
samples to GEL (sembles 5-3&nd5-40). The spiked
samples included tritium, strontium-90, plutonium-
238, plutonium-239, and americium-241. All reported

analytical results for the blanks were acceptable. All of

the spiked sample results were acceptable or accept-
able with warning except for one mercury, one tritium,
and one strontium-90.

The unacceptable mercury result was less than the

detection limit. However, GEL observed during sample

login that the pH of the sample was neutral (7).
Mercury will not stay in solution at neutral pH, and
analysis of such a compromised water sample is
expected to yield extremely low results. Results for
improperly preserved samples are not considered in
our evaluation and need not initiate corrective action.
For the tritium and strontium-90 results that were
not acceptable, no errors in the analytical work could
be found and the bracketing PE (3eéles 5-45
through5-47) results for like matrices were acceptable.

The strontium-90 sample was submitted in Septem-

ber of 2000. The expected value for that sample was
5 pCi/L, and the analytical result was less than the
detection limit. Review of the corresponding batch QC
showed that all of the QC sample results passed the
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in QAP rounds 51, 52, and 53 (bracketing the analysis
in question) showed that acceptable results were
obtained in all cases (s&ables 5-43hrough5-47). It

is likely in this case that an error in preparation of the
PE sample, not an analytical error, was the root cause
of the PE sample failure. The preparing laboratory
(CST) did not perform any analyses to verify correct
preparation; therefore, no corroborating analytical
data exist.

GEL analyzed two QAP aqueous radionuclide
samples in 2000. GEL scored an acceptable with
warning in QAP 52 for americium-241 and plutonium-
239, -240 Table 5-4§. The laboratory scored a not
acceptable for plutonium-238. However, GEL scored
acceptable for this parameter in both QAP Bb(e
5-45 and QAP 53Table 5-47. QAP 53 also reports
that GEL received acceptable scores for amercium-
241 and plutonium-239, -240. In that round, the
uranium-234 and uranium-238 analyses were scored at
acceptable with warning.

Analysis of QAP soils reported in QAP 5Paple
5-46) indicate that acceptable scores were achieved
for all radionuclides except plutonium-239, -240 and
strontium-90. GEL received acceptable with warning
for plutonium-239, -240 and stronium-90. Soils
analyses reported in QAP 5Baple 5-4F show that
GEL received acceptable with warning for thorium-
234, uranium-234, and uranium-235. All other
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analyses were evaluated as acceptable. The MAPEP-
00-S7 strontium-90 result was scored as not accept-
able (sedable 5-53. GEL received acceptable
evaluations for the other radionuclides mentioned
above. GEL also received acceptable evaluations for
the reported metals and organic compounds.

CST

ESH-18 did not request any strontium-90 analysis
from CST in 2000.

ESH-18 submitted blank and spiked PE water
samples to CST for radiochemistry analysis (Egge
5-39). The spiked samples included tritium, pluto-
nium-238, plutonium-239, -240, and americium-241.
The blank analysis results were all acceptable. A low-
level detection for isotopic uranium was reported, but
the associated two-sigma uncertainty window encom-
passes zero. We also submitted additional samples
spiked with tritium, plutonium-238, plutonium-239,
-240, and americium-241 to CST. All the results were
acceptable, except for one americium-241 result that
was acceptable with warning.

Blind PE blank and spiked water samples were
submitted to CST for metals analyses (Sakle 5-4).
The spiked samples contained silver, barium, mercury,
and lead. Several of the results obtained in the spikes
and blanks fell outside the acceptable range. CST
reported detections of barium, zinc, and strontium in
two of the PE blanks. The spiked samples associated
with the blanks showed less than the detection limit
for zinc and strontium. The associated spiked sample
was spiked with barium and had acceptable recovery.
All of the rest of the detections in the blind PE
samples CST analyzed were less than 2 times the
MDL (the reporting limit for CST) and less than the
guantitation limit.

MAPEP-99-W?7 Table 5-5) reports that CST
received not acceptable scores for strontium-90,
uranium-234, and uranium-238 in waters. On
MAPEP-00-S7 {able 5-54, CST received not
acceptable scores for analysis of plutonium-238 and
plutonium-239, -240 in soils.

Analytical Detections
For low-level radiochemical results, data are
qualified based upon total propagated uncertainties
and the proximity to the detection limits
Radiological detection limits are sample specific
and are based on Currie’s formula (Currie 1968) and
are reported in the tables. The laboratories have
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determined detection limits for each of the other
analytical methods. In deriving the detection limits,
the laboratories included the average uncertainties
associated with the entire analytical method. Sources
of error considered include average counting uncer-
tainties, sample preparation effects, digestion, dilu-
tions, gravimetric and pipetting uncertainties, and
spike recoveries.

Although these method detection limits determined
by the analytical laboratories give an idea of the
average limit of detection for a particular measure-
ment technique, the detection limits do not apply to
each individual sample measurement (except for
radiological analysis). Instead, the question of whether
or not an individual measurement is a detection is
evaluated in light of its individual measurement
uncertainty. For radiochemical analytical results, the
analytical uncertainties are reported in the tables.
These uncertainties represent a one standard deviation
(one sigma) propagated uncertainty. “It is virtually
unanimously accepted that an analyte should be
reported as present when it is measured at a concentra-
tion three-sigma or more above the corresponding
method blank” (Keith 1991). We report radiochemical
detections as values greater than three times the
reported uncertainty. For sediments, the values
reported as detections in the table are also above-
background levels determined for fallout (or natural
background levels in the case of uranium).

The limit of quantification or LOQ is the level
where the concentration of an analyte can be quanti-
fied with confidence. Again according to Keith
(1991), “When the analyte signal is 10 or more times
larger than the standard deviation of the measure-
ments, there is a 99% probability that the true concen-
tration of the analyte i$30% of the calculated
concentration.” Thus, measured values near the
detection limit or less than 10 times the analytical
uncertainty do not provide a reliable indication of the
amount present. The importance of this number is
demonstrated when analytical results are compared
against standards; the analytical result should be
greater than 10 times the analytical uncertainty for the
comparison to be meaningful.

I. Unplanned Releases

1. Radioactive Liquid Materials
No unplanned radioactive liquid releases occurred
in 2000.

Environmental Surveillance at Los Alamos during 2000
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2. Nonradioactive Liquid Materials

There were nine unplanned releases of
nonradioactive liquid in 2000. Of the nine unplanned
releases, three were directly caused by the Cerro
Grande fire. The following is a summary of these
discharges.

* One unplanned release of high-explosive
wastewater.

It is anticipated that the rest of the unplanned release
investigations will be closed when NMED-DOB
personnel become available for inspections.

J. Special Studies

1. Surface Water Data at Los Alamos National
Laboratory: 2000 Water Year

The Laboratory collected and published surface

« Two unplanned releases of sanitary sewage from water discharge data from approximately 23 stream-

the Laboratory’s TA-46 SWS Facility’s collec-
tion system.

e One unplanned release of fire water/foam from a
fire-suppression system.

» One release of elemental mercury in a sink trap
connected to the SWS Facility’s collection
system.

e One canyon slope mass wasting from a failed
potable water line saturating the soil and causing
the failure.

e Three oil or diesel fuel releases caused by the
Cerro Grande fire or post-fire remediation
efforts.

ESH-18 investigated all unplanned releases of
liquids. Upon cleanup, personnel from NMED-DOE
Oversight Bureau (DOB) inspected the unplanned

gaging stations and 3 spring stations that cover most
of the LaboratoryTable 5-3gresents a summary of
flow data form Water Year 2000. Gaging stations with
discharge data in the report, LA-13814-PR, “Surface
Water Data at Los Alamos National Laboratory: 2000
Water Year” (Shaull et al., 2001), show higher peak
flows than ever recordedables 5-3and5-3b present

a summary of peak flows following the Cerro Grande
fire. Section 5.0, Runoff, summarizes water chemis-
try data from these storm events.

The Laboratory’s annual water data report contains
flow data. The data collection network seeks to
characterize runoff from all watersheds at the Labora-
tory. We publish data for gages that have a stage
discharge relationship. ESH-18 operates and maintains
this network of 62 stations.

The Cerro Grande fire damaged 21 stations to the
point of being inoperable. After the fire, the floods on

release site to ensure adequate cleanup. NMED-DOB June 28, 2000, destroyed eight additional stations.

recommended that we administratively close out one
of the nine unplanned releases that occurred in 2000.

Environmental Surveillance at Los Alamos during 2000

These stations have been rebuilt.
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K. Tables

Table 5-1. Upper Watershed Burn Intensity (%)
Unburned Low  Medium High

Guaje 29 22 26 22
Rendija 0 2 10 88
Pueblo 0 2 1 96
Los Alamos 25 43 0.5 32
Pajarito 0 44 3 53
Water 6 49 5 40

Source: BAER 2000.

Table 5-2. Predicted Peak Flow (cfs) from
Upper Watersheds: 25-yr, 1-hr Storm (1.9")

Pre-Fire Post-Fire Treated

Guaje 7 437 NA
Rendija 1 2,398 1,740
Pueblo 9 1,278 983
Los Alamos 24 281 238
Pajarito 1 460 NA
Water 4 504 NA

Source: BAER 2000.
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Table 5-3a. Summary of Discharges from Stream-Monitoring Stations at L os Alamos
National Laboratory for Water Year 2000 (October 1, 1999-September 30, 2000)

Dayswith Volume of I nstantaneous

Canyon Sites Flow Water (Acre Feet) Max (ft3/s)
E025 Upper Los Alamos 53 97 60
EO030 Middle Los Alamos 21 35 13
EO040 DP Canyon at Mouth 14 30 117
E042 Lower Los Alamos? 22 27 17
E060 Pueblo? 365 618 114
E125 Sandia® 0 0 0
E200 Middle Mortandad 249 17 12
E202 Mortandad, above Sediment Traps 3 04 16
E203 Mortandad, below Sediment Traps 0 0 0
E204 Lower Mortandad?® 0 0 0
E225 Upper Cafada del Buey 0 0 0
E230 Lower Caflada del Buey? 5 2.6 33
E240 Upper Pajarito® 25 57 1,020
E241 Pgjarito at TA-22 276 95 300
E242 Starmer’s Gulch at TA-22 365 46 180
E245 Middle Pgjarito 8 20 517
E250 Lower Pgjarito? 2 3.0 14
E252 Upper Water ° 273 66 840
E253 Cafion de Vall€? 1 52 740
E263 Water Canyon at State Rd. 4 19 61 306
E265 Lower Water? 22 53 271
E267 Potrillo? 5 0.7 37
E275 Ancho? 6 8.6 349
E350 Frijoles at Bandelier 365 526 40

aStation at downstream L aboratory boundary.
bBased on partial year of record.

Table 5-3b. Peak Flow at Selected Ungaged Sites

Station Drainage Discharge Date Previous Record
No. Canyon Area (mi?) (cfs) 2000 Peak Began
NA Rendija abv Guaje 9.58 9002 07/16 NA NA
NA Rendija abv Guaje 9.58 9002 07/17 NA NA
NA Rendija abv Guaje 9.58 9002 08/03 NA NA
NA Rendija abv Guaje 9.58 9002 09/08 NA NA
NA Guaje abv Rendija 14.6 840 07/16 NA NA
NA Guaje abv Rendija 14.6 827 07/17 NA NA
NA Guaje abv Rendija 14.6 1,350 08/27 NA NA
NA Guaje abv Rendija 14.6 1,200°  09/08 NA NA

aAll these peaks were less than 0.15 ft. difference in stage. Discharge by indirect methods except
Sept. 8, which was estimated.
PEstimate based on high-water mark compared with indirect measured discharge on Aug. 27 peak.
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Table 5-4. Radiochemical Analysis of Surface Water for 2000 (pCi/L %)

U
Station Name Date  Codes® °H Ogr ®'cs =4y 25236 =8y (ug/L, lab)
Regional Stations
Rio Chamaat Chamita (bank) 07/12 UF CS 100 450 018 0.05 015 0.00 3.63 0.468 0.044 0.0125 0.0114 0.257 0.030
Rio Grande at Embudo (bank) 07/12 UF CS 20 440 -002 004 014 0.00 8.63 1528 0.093 0.0463 0.0188 0.891 0.067
Rio Grande at Otowi Upper (bank) 08/14 UF CS -60 390 -111 955 0.669 0.051 0.0032 0.0111 0.396 0.038 129 0.13
Rio Grande at Otowi Upper (bank) 08/14 UF CS -0.03 011
Rio Grande at Otowi (bank) 08/14 UF CS 30 400 174 159 0.749 0.068 0.0065 0.0096 0.493 0.044 122 012
Rio Grande at Otowi (bank) 08/14 UF CS 017 0.12
Rio Grande at Frijoles (bank) 09/27 UF CS -60 56 193 -011 012 044 < 144 180 233 1020 0.111 00588 0.0561 0.0229 0.068 0.602 0.076 0.017 1.73
Rio Grande at Cochiti 09/27 UF CS 0 57 192 019 009 031 < 018 0.89 306 1020 0.112 00599 0.0137 0.0172 0.078 0.730 0.088 0.047
Jemez River 07/13 UF CS -20 440 010 0.05 015 -350 33.93 0.693 0.047 0.0325 0.0112 0.414 0.035
Pajarito Plateau Stations
Acid/Pueblo Canyons:
Pueblo 1R 07/25 UF Cs 510 440 237 022 011 -0.60 3.68 0.775 0.057 0.0531 0.0163 1.005 0.065
Acid Weir 07/25 UF Cs 690 450 1400 125 014 000 521 0.139 0.029 0.0058 0.0106 0.091 0.020
Pueblo 3 07/25 UF CS 510 440 205 019 0.12 -0.30 261 0411 0.037 0.0107 0.0073 0.416 0.037
Pueblo at SR-502 08/14 UF CS 30 400 146 148 0.030 0.020 -0.0087 0.0067 0.037 0.014 0.20 0.02
Pueblo at SR-502 08/14 UF CS 065 0.14
Pueblo at SR-502 12/06 UF CS -88 57 199 082 018 0.52 062 064 236 0.278 0.055 0.0831 0.0004 0.0108 0.083 0.143 0.037 0.024
Pueblo at SR-502 12/06 UF DUP 116 143 516
DP/L os Alamos Canyons:
DPS-1 10/25 UF CS 118 60 189 6230 348 181 190 107 287 0112 0.035 0.0866 0.0004 0.0113 0.087 0.037 0.019 0.025
DPS-1 10/25 UF DUP
Sandia Canyon:
SCS1 08/16 UF CS 120 410 -2.86 3.33 0.072 0.072 -0.0007 0.0069 0.053 0.014
SCS1 08/16 UF CS 0.00 0.10
SCS-2 08/16 UF CS 210 420 -0.67 289 0.442 0.043 0.0142 0.0103 0.429 0.038
SCS-2 08/16 UF CS -0.03 0.11
SCS-3 08/16 UF CS 30 400 -273 9.64 0.548 0.049 0.0507 0.0190 0.499 0.042
SCS-3 08/16 UF CS 043 0.14
Mortandad Canyon:
Mortandad at GS-1 07/11 UF Cs 52,633 1,964 4770 550 0.74 3430 0.315 0.0229 0.0731 0.0145 0.013 1.130 0.110 0.018 381
Mortandad at GS-1 07/11 F Cs 4530 550 0.81 3520 0.032 0.0190 0.0738 0.0135 0.014 1.080 0.105 0.010 3.79
Mortandad at GS-1 08/16 UF CS 35,500 2,100 3140 3.82 0.976 0.078 0.0264 0.0348 0.454 0.046
Mortandad at GS-1 08/16 UF CS 11.70 1.10
Mortandad at Rio Grande (A-11) 09/25 UF CS -89 54 191 009 014 048 < -004 091 335 0.358 0.051 0.0485 -0.0008 0.0099 0.056 0.175 0.034 0.049 0.50
Cafiada del Buey:
Cafiada del Buey 10/24 UF CS -30 56 192 0.02 011 040 098 0.74 284 0.270 0.054 0.1010 0.0044 0.0094 0.062 0.156 0.039 0.062
Cafiada del Buey 10/24 UF DUP 066 0.17 053
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Table 5-4. Radiochemical Analysis of Surface Water for 2000 (pCi/L#) (Cont.)

U
Station Name Date  Codes’ *H Ogr ®'Cs =y 2523 =y (Mg/L, lab)
Pajarito Plateau Stations (Cont.)
Pajarito Canyon:
Pgjarito Canyon 10/24 UF CS -30 56 191 -010 010 0.36 0.00 1.60 241 0510 0.087 0.1210 0.0342 0.0239 0.104 0.667 0.101 0.082
Pgjarito Retention Pond 08/24 F CS 261 046 041 038 1.26 451 0600 0.085 0.1570 0.0701 0.0292 0.110 0.600 0.082 0.094 242
Pgjarito Retention Pond 08/24 F DUP
Pgjarito Retention Pond 08/24 UF CS 0 0 0 336 044 038 219 119 444 1040 0.121 01000 0.0627 0.0266 0.090 1.190 0.136 0.178 3.66
Pgjarito Retention Pond 08/24 UF DUP 0 0 0 28 037 037 119 135 480
Pgjarito at Rio Grande 09/26 UF CS -61 56 195 -006 010 036 < 106 064 241 0.708 0.079 00468 0.0042 00108 0.054 0318 0.048 0.061 1.06
Pgjarito at Rio Grande 09/26 UF DUP 1.04
Water Canyon:
Water Canyon at Beta 08/17 UF CS -60 390 128 121 0.172 0.025 -0.0033 0.0044 0.170 0.023
Water Canyon at Beta 08/17 UF CS 091 0.16
Ancho Canyon:
Ancho at Rio Grande 09/26 UF CS -151 53 193 018 009 029 < -066 066 226 0.087 0.025 00594 0.0055 0.0056 0.015 0.050 0.017 0015 0.21
Ancho at Rio Grande 09/26 UF CS -61 56 194 019 009 031 < 108 070 236 0.069 0.021 00474 -0.0023 0.0073 0.048 0.099 0.024 0.038 0.18
Frijoles Canyon:
Frijoles at Monument Headquarters 08/22 UF CS -201 51 189 004 022 038 < -093 093 311 0.097 0.027 00495 0.0068 0.0068 0.018 0.081 0.024 0.018
Frijoles at Monument Headquarters 08/22 UF DUP 0.09
Frijoles at Monument Headquarters 08/22 UF CS -142 52 187 067 016 024 < 034 098 349 0121 0.030 00183 0.0029 00114 0.073 0.024 0.014 0.050
Frijoles at Rio Grande 08/22 UF CS -141 51 185 094 034 051 < -070 104 311 0.018 0021 01100 0.0034 00177 0.111 0.029 0.020 0.088
Water Quality Standards’
DOE DCG for Public Dose 2,000,000 1,000 3,000 500 600 600 800
DOE Drinking Water System DCG 80,000 40 120 20 24 24 30
EPA Primary Drinking Water Standard 20,000 8 30
EPA Screening Level
NMWQCC Groundwater Limit 5,000
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Table 5-4. Radiochemical Analysis of Surface Water for 2000 (pCi/L &) (Cont.)

U Gross
Station Name Date Codes’ (Ug/L, calc) Z8py 239240py 21Am GrossAlpha Gross Beta Gamma
Regional Stations
Rio Chama at Chamita (bank) 07/12 UF CS 0.77 0.09 -0.001 0.007 0.007 0.007 0.008 0.006 25 23 49 45 379 511
Rio Grande at Embudo (bank) 07/12 UF CS 267 020 0.003 0.005 0.010 0.009 -0.018 0.026 37 27 48 45 465 512
Rio Grande at Otowi Upper (bank) 08/14 UF CS 118 011 0.003 0.003 0.001 0.004 -0.008 0.007 57 37 68 38 6.1 489
Rio Grande at Otowi Upper (bank) 08/14 UF CS
Rio Grande at Otowi (bank) 08/14 UF CS 147 013 0011 0.008 0.006 0.006 -0.006 0.005 43 33 55 34 16.3 49.0
Rio Grande at Otowi (bank) 08/14 UF CS
Rio Grande at Frijoles (bank) 09/27 UF CS 182 023 0264 0047 0022 0027 0010 0.008 0028 0010 0010 35 11 18 50 11 34
Rio Grande at Cochiti 09/27 UF CS 218 026 0188 003 0.008 0022 0009 0008 008l 0020 0040 25 09 20 81 12 28
Jemez River 07/13 UF CS 125 010 0.08 0.008 0.008 0.007 0.022 0.009 230 101 148 938 493 512
Pajarito Plateau Stations
Acid/Pueblo Canyons:
Pueblo1R 07/25 UF CS 3.02 019 -0.003 0.003 0.032 0.012 0.158 0.212 65 28 99 35 4498 539
Acid Weir 07/25 UF CS 027 0.06 0.016 0.007 0.041 0.012 0.014 0.006 02 07 150 5.9 439.8 538
Pueblo 3 07/25 UF CS 124 011 0019 0.009 0.156 0.026 0.015 0.009 13 14 6.7 28 595.7 59.6
Pueblo at SR-502 08/14 UF CS 010 0.04 0.061 0.015 0.097 0.019 0.023 0.011 27 37 162 7.3 346 491
Pueblo at SR-502 08/14 UF Cs
Pueblo at SR-502 12/06 UF CS 043 011 0.008 0010 0045 0029 0012 0013 0019 0009 0010 -02 04 09 105 08 17
Pueblo at SR-502 12/06 UF DUP 00 03 10 100 08 17
DP/L os Alamos Canyons:
DPS-1 10/25 UF Cs 011 0.06 0.019 0009 0024 0.048 0014 0.009 0.107 0021 0.027 11 04 09 435 24 14
DPS-1 10/25 UF DUP 0.012 0.006 0.008 0.040 0.013 0008 0.130 0.024 0.041
Sandia Canyon:
SCS-1 08/16 UF Cs 016 004 0110 0.022 0.009 0.009 -0.001  0.002 36 6.1 196 102 266.7 503
SCS-1 08/16 UF CS
SCS-2 08/16 UF CsS 128 011 0011 0.011 0.119 0.024 -0.009 0.013 150 94 206 105 3923 512
SCS-2 08/16 UF CS
SCS-3 08/16 UF CS 151 013 0.015 0.009 0.064 0.017 0.008 0.004 81 73 169 94 1411 495
SCS-3 08/16 UF CS
Mortandad Canyon:
Mortandad at GS-1 07/11 UF CS 340 033 2700 0.230 0.014 1870 0160 0020 1510 0.135 0.013
Mortandad at GS-1 07/11 F CS 325 031 1520 0140 0.025 0.822 008 0.009 0603 0.060 0.011
Mortandad at GS-1 08/16 UF CS 136 014 5008 0.238 6.754 0.308 6.384 0.244 399 130 824 215 262.0 503
Mortandad at GS-1 08/16 UF CS
Mortandad at Rio Grande (A-11) 09/25 UF Cs 052 010 0.000 1010 0015 0.005 0005 0015 0032 0010 0009 04 08 30 138 17 32
Cafiada del Buey:
Cafiada del Buey 10/24 UF CS 047 012 0.000 1010 0008 0.009 0008 0027 0022 0009 00100 16 06 15 69 08 22

Cafiada del Buey 10/24 UF DUP
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Table 5-4. Radiochemical Analysis of Surface Water for 2000 (pCi/L &) (Cont.)

U Gross
Station Name Date  Codes®  (ug/L, calc) 8py 20240py 2Am GrossAlpha Gross Beta Gamma
Pajarito Plateau Stations (Cont.)
Pajarito Canyon:
Pejarito Canyon 10/24 UF Cs 200 030 0024 0013 0.036 -0.003 0006 0.031 0010 0009 0032 21 06 10 148 11 21
Pajarito Retention Pond 0824 F CS 182 025 0057 0017 0.034 0016 0011 0.034 0040 0016 0043 24 06 12 132 14 30
Pejarito Retention Pond 08/24 F  DUP 0.025 0.011 0.026 0011 0.006 0.010 0012 0.009 0.028
Pajarito Retention Pond 08/24 UF CS 357 040 0031 0015 0038 0129 0032 0038 0060 0016 0026 169 32 15 381 28 29
Pgjarito Retention Pond 08/24 UF DUP
Pajarito at Rio Grande 09/26 UF CS 095 014 0124 0028 0011 0.097 0.024 0028 0008 0008 0029 -05 04 18 07 07 25
Pgjarito at Rio Grande 09/26 UF DUP 03 05 19 31 09 28
Water Canyon:
Water Canyon at Beta 08/17 UF CS 051 0.07 0.028 0.014 0.002 0.011 0.005 0.004 28 28 85 43 29.0 487
Water Canyon at Beta 08/17 UF CS
Ancho Canyon:
Ancho at Rio Grande 09/26 UF CS 015 005 0032 0.015 0037 0012 0.007 0.011 0022 0014 0044 04 04 14 24 08 25
Ancho at Rio Grande 09/26 UF CS 029 0.07 0054 0016 0010 0.004 0.007 0028 0.000 1000 0028 06 04 14 17 07 22
Frijoles Canyon:
Frijoles at Monument Headquarters 08/22 UF CS 024 007 0024 0012 0029 0.016 0008 0011 0171 0029 0031 06 04 13 38 09 26
Frijoles at Monument Headquarters 08/22 UF DUP 05 03 11 34 05 14
Frijoles at Monument Headquarters 08/22 UF CS 0.07 0.04 -0.004 0.007 0036 0.039 0015 0029 0.016 0008 0011 11 06 19 35 10 30
Frijoles at Rio Grande 08/22 UF CS 009 0.06 -0.003 0.004 0026 0.031 0011 0009 0023 0010 0012 10 05 14 39 09 27
Water Quality Standards®
DOE DCG for Public Dose 800 40 30 30 30 1,000
DOE Drinking Water System DCG 30 16 12 12 12 40
EPA Primary Drinking Water Standard 30 15
EPA Screening Level 50
NMWQCC Groundwater Limit 5,000

2Except where noted. Three columns are listed: the first is the analytical result, the second is the radioactive counting uncertainty (1 standard deviation), and the third is the analytical laboratory
measurement-specific minimum detectable activity.

b Codes: UF-unfiltered; F-filtered; CS-customer sample; DUP-laboratory duplicate.

¢ Standards given here for comparison only; see Appendix A.

SIUBWIPAS PUe ‘IaJeMPUNOIS) ‘I81eA 80BHNS °G



e

000z Bulinp sowe|y S0 Je 39UR|IBAINS [RIUBIUOIIAUT

Table 5-5 Detections of Radionuclides® and Comparison to Standards? in Surface Water Samples for 2000

Lab Result/
Qual  Result/ DOE DOE
Station Name Date Code™? Analyte  Symbol Result Uncertainty® MDA' Units Code® Min Std Min Std Min Std Type DCG DCG
Regional Stations
Rio Chama at Chamita (bank) 07/12 UF CS oS 0.18 005 0.15 pCilL
Rio Grande at Frijoles (bank) 09/27 UF CS *®Pu 0.264 0.047 0.022 pCi/L
Rio Grande at Cochiti 09/27 UF CS *'Am 0.081 0.020 0.040 pCilL B
Rio Grande at Cochiti 09/27 UF CS  **Pu 0.188 0.036 0.008 pCi/L
Pajarito Plateau Stations
Acid/Pueblo Canyons:
Pueblo 1R 07/25 UF CS ¥ 237 022 011 pCilL
Acid Weir 07/25 UF CS *%*%pu 0.041 0.012 pCi/L
Acid Weir 07/25 UF CS S 14.00 125 0.14 pCilL 175 8 EPA PRIM DW STD
Pueblo 3 07/25 UF CS ***Pu 0.156 0.026 pCi/L
Pueblo 3 07/25 UF CS oS 2.05 019 0.2 pCilL
Pueblo at SR-502 08/14 UF CS *Pu 0.061 0.015 pCi/L
Pueblo at SR-502 08/14 UF CS ***py 0.097 0.019 pCi/L
Pueblo at SR-502 12/06 UF CS *sr 0.82 018 052 pCilL
DP/L os Alamos Canyons:
DPS-1 10/25 UF DUP **Am 0.130 0.024 0.041 pCi/lL
DPS-1 10/25 UF CS *"Am 0.107 0.021 0.027 pCi/lL
DPS-1 10/25 UF CS GrossBeta 435 24 14 pCilL 0.87 50 EPA SECDWLVL
DPS-1 10/25 UF CS ***Pu 0.048 0.014 0.009 pCi/L
DPS-1 10/25 UF DUP ****Pu 0.040 0.013 0.008 pCi/L
DPS-1 10/25 UF CS *sr 62.30 348 1.81 pCilL 7.79 8 EPA PRIM DW STD
Sandia Canyon:
SCs1 08/16 UF CS **Pu 0.110 0.022 pCi/L
SCS-2 08/16 UF CS ***Pu 0.119 0.024 pCi/L
SCS3 08/16 UF CS ***Pu 0.064 0.017 pCi/L
Mortandad Canyon:
Mortandad at GS-1 0711 F CS **Am 0.603 0.060 0.011 pCi/L 0.50 12 DOE DW DCG
Mortandad at GS-1 0711 F CS *Pu 1520 0.140 0.025 pCi/L 0.95 16 DOE DW DCG
Mortandad at GS-1 0711 F CS **Pu 0.822 0.085 0.009 pCi/L 0.69 12 DOE DW DCG
Mortandad at GS-1 0711 F CS *& 45.30 550 0.81 pCilL 5.66 8 EPA PRIM DW STD
Mortandad at GS-1 07/11 UF CS **Am 1510 0.135 0.013 pCi/L 1.26 12 DOE DW DCG
Mortandad at GS-1 07/11 UF CS °H 52,633 1,964 pCi/L 263 20,000 EPA PRIM DW STD
Mortandad at GS-1 07/11 UF CS **Pu 2.700 0230 0.014 pCilL 1.69 16 DOE DW DCG
Mortandad at GS-1 07/11 UF CS ****Pu 1.870 0.160 0.020 pCi/L 156 12 DOE DW DCG
Mortandad at GS-1 07/11 UF CS *& 47.70 550 0.74 pCilL 5.96 8 EPA PRIM DW STD
Mortandad at GS-1 08/16 UF CS **Am 6.384 0.244 pCi/L 5.32 12 DOE DW DCG
Mortandad at GS-1 08/16 UF CS “Cs 31.40 3.82 pCi/L
Mortandad at GS-1 08/16 UF CS GrossAlpha 399 13.0 pCilL 2.66 15 EPAPRIMDWSTD 30 133
Mortandad at GS-1 08/16 UF CS GrossBeta 82.4 215 pCilL 1.65 50 EPASECDWLVL
Mortandad at GS-1 08/16 UF CS °H 35,500 2,100 pCilL 178 20,000 EPA PRIM DW STD
Mortandad at GS-1 08/16 UF CS **Pu 5.008 0.238 pCilL 313 16 DOE DW DCG
Mortandad at GS-1 08/16 UF CS ****Pu 6.754 0.308 pCilL 5.63 12 DOE DW DCG
Mortandad at Rio Grande (A-11) 09/25 UF CS **Am 0.032 0.010 0.009 pCilL B
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Table 5-5 Detections of Radionuclides? and Comparison to StandardsP in Surface Water Samples for 2000 (Cont.)

Lab Result/
Qual  Resylt/ DOE DOE

Station Name Date Code™® Analyte Symbol Result Uncertainty® MDA" Units Code’ Min Std Min Std Min Std Type DCG DCG

Pajarito Plateau Stations (Cont.)

Cafiada del Buey:

Cafiada del Buey 10/24 UF DUP *sr 0.66 0.17 053 pCi/lL

Pajarito Canyon:

Pajarito at Rio Grande 09/26 UF CS *Am 0.029 0.008 0.029 pCilL U

Pajarito at Rio Grande 09/26 UF CS **Pu 0.124 0.028 0.011 pCi/L

Pajarito at Rio Grande 09/26 UF CS ***°Pu 0.097 0.024 0.028 pCi/lL

Ancho Canyon:

Ancho at Rio Grande 09/26 UF CS *"Am 0.044 0.014 0044 pCilL U

Ancho at Rio Grande 09/26 UF CS **Pu 0.054 0.016 0.010 pCi/L

Ancho at Rio Grande 09/26 UF CS ***°Pu 0.028 0.007 0.028 pCilL U

Frijoles Canyon: ]

Frijoles at Monument Headquarters ~ 08/22 UF CS  **Am 0.171 0.029 0.031 pCi/L

Frijoles at Monument Headquarters ~ 08/22 UF CS  *Sr 0.67 0.16 024 pCi/lL

2Detection defined as value = 3x uncertainty and > detection limit, except values shown for uranium = 5 pg/L, for gross alpha = 5 pCi/L, and for gross beta > 20 pCi/L.
Note that some results in this table were qualified as nondetections by the analytical laboratory.

bvaluesindicated by entries in right-hand columns are greater than half the minimum standard shown. The minimum standard is either a DOE derived concentration guide (DCG)
for DOE-administered drinking water systems or an EPA drinking water standard.

¢ UF-unfiltered, F-filtered.

dCodes; CS—customer sample; DUP—-duplicate; TRP-triplicate; RE—reanalysis; TOTC—value calculated from other results; TOTCD—duplicate calculated value.

€ One standard deviation radioactivity counting uncertainty.

f Minimum detectable activity.

9 Codes: B—analyte found in lab blank; U—analyte not detected.

SIUBWIPAS PUe ‘IaJeMPUNOIS) ‘I81eA 80BHNS °G



1444

000z Bulinp sowe|y S0 Je 39UR|IBAINS [RIUBIUOIIAUT

Table 5-6. Summary of TA-50 Radionuclide, Nitrate, and Fluoride Dischar ges?

1963-1977 1998 1999 2000
Total Total Total Total
Activity Annual Mean Ratio of Annual Mean Ratio of Annual Mean Ratio of
Released Activity Activity Activity Activity Activity Activity Activity Activity Activity
Radionuclide (mCi)b (mCi) (pCilL) to DCG*® (mCi) (pCi/L) to DCG® (mCi) (pCilL) to DCG°®
3H 25,150 1,228 52,840 0.03 485 24,252 0.01 907 48,713 0.024
241Am 7 2 990.1 3.30 11 55.0 1.83 0.041 2.25 0.075
137cs 848 1 434 0.01 15 76.9 0.026 31 166.7 0.056
238py 51 2 97.9 2.45 2.4 121.3 3.03 0.063 3.39 0.085
239,240py 39 0.91 39 1.30 1.40 70.0 2.33 0.035 1.86 0.062
89gr <1 2 86.8 0.004 0.36 18.2 0.0009 0.332 17.8 0.0009
90gy 295 0.82 35.3 0.04 0.52 26.0 0.026 0.170 9.1 0.009
234y NA 0.12 5.1 0.01 0.17 8.6 0.017 0.037 1.98 0.004
235y 2 0.053 2.3 0.004 0.0047 0.24 0.0004 0.016 0.86 0.0014
Total Total Total
Annual Mean Ratio of Annual Mean Ratio of Annual Mean Ratio of
Mass Concentration Concentration Mass Concentration Concentration Mass Concentration Concentration
Constituent (kg) (mglL) tomcLd (kg) (mglL) tomcLd (kg) (mglL) toMcCLd
NO5-N 1,420 61.1 6.1 486 24.2 2.4 46.6 2.50 0.25
F 37.6 1.62 1.0 22.6 112 0.7 5.29 0.28 0.17
Total effluent volume 2.32 2.00 1.86

(x107 liters)

aCompiled from Radioactive Liquid Waste Group (FWO-RLW) Annual Reports. Data for 2000 are preliminary.

bDOE 1979; decay corrected through 12/77.
CPublic dose limit.
dNew Mexico Groundwater Limit.
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Table 5-7. Chemical Quality of Surface Water for 2000 (mg/L &)

Cco, Total
Station Name Date  Code” Sio, Ca Mg K Na Cl SO, Alkalinity  Alkalinity F PO,-P
Regional Stations
Rio Chama at Chamita (bank) 0712 F CS 14 353 6.4 15 115 2.0 54.4 < 5 84 0.14 0.06
Rio Chamaat Chamita (bank) 07/12 UF Cs
Rio Grande at Embudo (bank) 0712 F CS 26 28.9 6.6 31 21.6 6.8 405 12 112 0.69 0.06
Rio Grande at Embudo (bank) 07/12 UF CS
Rio Grande at Otowi Upper (bank) 08/14 F CS 16 37.4 6.6 24 134 2.8 56.6 < 5 94 0.19 0.06
Rio Grande at Otowi Upper (bank) 08/14 UF CS
Rio Grande at Otowi (bank) 08/14 F CS 20 38.3 6.5 22 14.8 5.2 53.6 < 5 104 0.16 0.06
Rio Grande at Otowi (bank) 08/14 UF Cs
Rio Grande at Frijoles (bank) 0927 F CS 18 4.7 8.6 2.6 21.3 4.0 69.8 1 99 029 < 0.02
Rio Grande at Frijoles (bank) 0927 F DUP
Rio Grande at Frijoles (bank) 09/27 UF CS
Rio Grande at Frijoles (bank) 09/27 UF DUP
Rio Grande at Cochiti 0927 F CS 19 46.0 8.8 2.7 17.8 4.3 69.0 1 98 028 < 0.2
Rio Grande at Cochiti 0927 F DUP 18 452 8.6 2.6 175 027 < 0.02
Rio Grande at Cochiti 0927 F TRP
Rio Grande at Cochiti 09/27 UF Cs
Jemez River 0713 F Cs 50 48.7 52 139 90.2 126.0 9.6 17 180 1.23 0.06
Jemez River 07/13 UF CS
Pajarito Plateau Stations
Acid/Pueblo Canyons:
Pueblo 1R 07/25 F CS 21 40.1 5.7 6.8 27.3 24.3 16.5 < 5 140 0.15 0.22
Pueblo 1R 07/25 UF CS
Acid Weir 07/25 F CS 25 33.6 33 49 294 138 75 < 5 52 0.19 0.16
Acid Weir 07/25 UF CSs
Pueblo 3 07/25 F CS 73 37.9 75 155 64.0 421 37 < 5 278 0.52 6.42
Pueblo 3 07/25 UF CS
Pueblo at SR-502 0814 F CS 26.1 5.6 14.9 76.7
Pueblo at SR-502 08/14 UF CS
Pueblo at SR-502 12/06 UF CS
DP/L os Alamos Canyons:
DPS-1 10/25 F CS 14 24.7 15 3.6 17.2 16.0 7.0 < 1 72 0.24 0.03
DPS-1 10/25 F DUP 12 25.6 1.6 3.7 17.8 0.25
DPS-1 10/25 UF CS
Sandia Canyon:
SCs-1 08/16 F CS 125 28.2 95 223 1448 302 1550 16 230 0.60 5.50
SCs-1 08/16 UF CS
SCSs-2 08/16 F CS 103 255 6.2 166 1748 1220 1230 11 223 0.69 6.01
SCS-2 08/16 UF CS
SCS-3 08/16 F CS 100 252 6.0 160 1749 1190 1240 < 5 211 0.67 572
SCS-3 08/16 UF CS
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Table 5-7. Chemical Quality of Surface Water for 2000 (mg/L &) (Cont.)

CO, Total
Station Name Date  Code’ SO, Ca Mg K Na Cl SO, Alkalinity  Alkalinity F PO,-P
Pajarito Plateau Stations (Cont.)
Mortandad Canyon:
Mortandad at GS-1 07/11 UF CS 47.4 2.7 9.2 79.1 0.22
Mortandad at GS-1 07711 F CS 46.8 2.6 8.6 76.1 8.0 23.0 < 10 240 0.89 0.16
Mortandad at GS-1 08/16 F CS 59 195 18 3.0 77.3 42 10 < 5 < 5 0.50 0.22
Mortandad at GS-1 08/16 UF CS
Mortandad at Rio Grande (A-11) 0925 F CS 83 31.2 7.4 14.2 92.7 63.4 34.9 3 128 0.34 4.08
Mortandad at Rio Grande (A-11) 09/25 F DUP
Mortandad at Rio Grande (A-11) 09/25 UF CSs
Cafiada del Buey:
Cafiada del Buey 1024 F CS 21 16.5 35 4.2 10.3 14.7 20.5 < 1 93 0.23 0.12
Cafiada del Buey 1024 F DUP 0.23
Carlada del Buey 10/24 UF CS
Carada del Buey 10/24 UF DUP
Pajarito Canyon:
Pajarito Canyon 1024 F Cs 14 3438 47 9.9 9.4 8.9 121 < 1 31 0.16 0.50
Pgjarito Canyon 10/24 F DUP
Pgjarito Canyon 10/24 UF CS
Pgjarito Canyon 10/24 UF DUP
Pajarito Retention Pond 0824 F CS 21 42.3 7.0 104 7.8 5.8 9.4 < 1 133 0.15 0.45
Pajarito Retention Pond 08/24 F DUP 5.8 9.3 < 1 130 0.16 0.40
Pgjarito Retention Pond 08/24 UF CS
Pgjarito Retention Pond 0824 F CS
Pajarito Retention Pond 08/24 UF CS 89 1.86
Pajarito Retention Pond 08/24 UF DUP 1.76
Pgjarito at Rio Grande 0926 F CS 67 229 48 29 15.3 47 5.0 < 1 84 043 < 002
Pgjarito at Rio Grande 09/26 F DUP < 0.02
Pgjarito at Rio Grande 09/26 UF CS
Pajarito at Rio Grande 09/26 UF DUP
Water Canyon:
Water Canyon at Beta 08/17 F CS 47 26.2 7.1 5.6 174 7.7 49 < 5 131 0.12 0.17
Water Canyon at Beta 08/17 UF Cs
Ancho Canyon:
Ancho at Rio Grande 0926 F CS 71 151 3.7 21 12.2 2.3 21 1 64 035 < 002
Ancho at Rio Grande 0926 F DUP
Ancho at Rio Grande 09/26 UF CS
Ancho at Rio Grande 0926 F CS 72 14.7 3.6 20 12.0 22 2.0 1 62 036 < 002
Ancho at Rio Grande 0926 F DUP
Ancho at Rio Grande 0926 UF CS
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Table 5-7. Chemical Quality of Surface Water for 2000 (mg/L?) (Cont.)

CO, Total
Station Name Date Code” SO, Ca Mg Na Cl SO, Alkalinity  Alkalinity F PO,-P
Pajarito Plateau Stations (Cont.)
Frijoles Canyon:
Frijoles at Monument Headquarters 0822 F CS 61 9.7 29 21 10.6 19 15 < 1 60 0.17 0.09
Frijoles at Monument Headquarters 08/22 F DUP 64 10.1 31 22 10.3 < 1
Frijoles at Monument Headquarters 08/22 UF CS
Frijoles at Monument Headquarters 08/22 UF DUP
Frijoles at Monument Headquarters 0822 F CS 62 10.0 30 21 105 1.8 14 < 1 56 0.15 0.09
Frijoles at Monument Headquarters 08/22 UF CS
Frijoles at Rio Grande 08/22 F CS 61 11.0 3.0 25 10.8 2.0 14 < 1 58 0.17 0.11
Frijoles at Rio Grande 08/22 UF CS
Water Quality Standards’
EPA Primary Drinking Water Standard 500 4.0
EPA Secondary Drinking Water Standard 250 250
EPA Health Advisory 20
NMWQCC Groundwater Limit 250 600 1.6

NMWQCC Wildlife Habitat Standard
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Table 5-7. Chemical Quality of Surface Water for 2000 (mg/L &) (Cont.)

Lab

NOs#+  ClO, CN CN Hardnessas Field Conductance
Station Name Date  Code’ NO-N (Mg/L) (amen) (Total) TDS TS CaCo, pH®  pH® (UScm)
Regional Stations
Rio Chama at Chamita (bank) 0712 F CS 0.07 140 114.8 6.7 263
Rio Chama at Chamita (bank) 07/12 UF CS < 1.00 0.0300 42.0
Rio Grande at Embudo (bank) 07/12 F CS 0.06 166 99.3 8.1 290
Rio Grande at Embudo (bank) 07/12 UF CS < 1.00 0.0300 10.0 8.6
Rio Grande at Otowi Upper (bank) 08/14 F CS 0.11 216 120.8 79 287
Rio Grande at Otowi Upper (bank) 08/14 UF CS < 1.00 0.0100 69.0 8.3
Rio Grande at Otowi (bank) 08/14 F CS 0.13 230 122.3 8.0 303
Rio Grande at Otowi (bank) 08/14 UF CS < 1.00 0.0100 68.0 83
Rio Grande at Frijoles (bank) 0927 F CS 0.04 208 147.0 346
Rio Grande at Frijoles (bank) 09/27 F DUP 220
Rio Grande at Frijoles (bank) 09/27 UF CS < 1.04 < 0.0028 < 0.0028 49.5 85
Rio Grande at Frijoles (bank) 09/27 UF DUP 56.8
Rio Grande at Cochiti 0927 F CS 011 220 151.0 346
Rio Grande at Cochiti 0927 F DUP 011 224 349
Rio Grande at Cochiti 0927 F TRP 229
Rio Grande at Cochiti 09/27 UF CS < 1.04 < 0.0028 < 0.0028 55.8 8.3
Jemez River 0713 F CS 0.01 458 143.0 8.0 700
Jemez River 07/13 UF CS < 1.00 0.0300 13.0 8.6
Pajarito Plateau Stations
Acid/Pueblo Canyons:
Pueblo 1 R 07/25 F CS 0.42 300 1235 75 353
Pueblo 1 R 07/25 UF CS < 1.00 0.0200 64.0 7.8
Acid Weir 07/25 F CS 1.28 310 97.5 7.3 366
Acid Weir 07/25 UF CS < 1.00 0.0100 82.0 6.6
Pueblo 3 07/25 F CS 0.02 442 1254 7.6 642
Pueblo 3 07/25 UF CS < 1.00 0.0200 4.0 7.3
Pueblo at SR-502 08/14 F CS
Pueblo at SR-502 08/14 UF CS < 1.00 1.0 71
Pueblo at SR-502 12/06 UF CS < 104 126 89
DP/L os Alamos Canyons:
DPS-1 1025 F CS 0.09 136 1,800.0 197
DPS-1 10/25 F DUP 141
DPS-1 10/25 UF Cs < 1.04 < 0.0028 < 0.0028 < 10
Sandia Canyon:
SCS-1 08/16 F CS 214 610 109.3 8.7 974
SCS-1 08/16 UF CS < 1.00 0.0200 3.0 85
SCS-2 08/16 F CS 0.28 804 89.1 9.0 1,028
SCS-2 08/16 UF CS < 1.00 0.0100 14.0 83
SCS-3 08/16 F CS 0.20 752 87.5 85 1,003
SCS-3 08/16 UF CS < 1.00 0.0100 19.0 83
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Table 5-7. Chemical Quality of Surface Water for 2000 (mg/L %) (Cont.)

Lab

NO,+ clo, CN CN Hardnessas Field Conductance
Station Name Date  Code’ NO,-N  (uglL) (amen) (Total) TDS ISy CaCoO, pH® pH® (uS/cm)
Pajarito Plateau Stations (Cont.)
Mortandad Canyon:
Mortandad at GS-1 07/11 UF CS 3.90 0.0025 14.0
Mortandad at GS-1 0711 F CS 3.70
Mortandad at GS-1 08/16 F CS 4.34 586 56.2 7.4 10
Mortandad at GS-1 08/16 UF CS 39.00 0.0100 2.0 7.9
Mortandad at Rio Grande (A-11) 09/25 F CS 5.95 402 108.0 597
Mortandad at Rio Grande (A-11) 09/25 F DUP 434
Mortandad at Rio Grande (A-11) 0925 UF CS 1.04 < 0.0028 < 0.0028 5.8 8.4
Cafada del Buey:
Caflada del Buey 1024 F CS 0.71 147 55.8 159
Caffiada del Buey 1024 F DUP 153
Caflada del Buey 1024 UF CS 1.04 < 0.0028 0.0037 14.7 6.6
Caflada del Buey 10/24 UF DUP 16.0
Pajarito Canyon:
Pajarito Canyon 1024 F CS 0.15 195 106.0 230
Pajarito Canyon 1024 F DUP 202 231
Pajarito Canyon 1024 UF CS 1.04 < 0.0028 0.0059 90.0 8.1
Psjarito Canyon 10/24 UF DUP 98.7
Pajarito Retention Pond 0824 F CS 0.01 222 282
Pajarito Retention Pond 0824 F DUP 228
Pajarito Retention Pond 08/24 UF CS 7.3
Pgjarito Retention Pond 0824 F CS 283
Pajarito Retention Pond 08/24 UF CS 0.01 0.0046 0.0080 216.0 296
Pajarito Retention Pond 08/24 UF DUP 0.01 0.0032 0.0073 198.0 299
Pajarito at Rio Grande 0926 F CS 0.74 167 77.1 196
Pgjarito at Rio Grande 09/26 F DUP 0.74 169
Pajarito at Rio Grande 0926 UF CS 125 < 0.0028 < 0.0028 18 7.8
Pajarito at Rio Grande 09/26 UF DUP 1.04 < 0.0028 < 0.0028
Water Canyon:
Water Canyon at Beta 08/17 F CS 0.13 286 94.7 1.7 273
Water Canyon at Beta 08/17 UF CS 1.00 0.0100 18.0 7.9
Ancho Canyon:
Ancho at Rio Grande 0926 F CS 0.03 140 52.8 138
Ancho at Rio Grande 09/26 F DUP 163
Ancho at Rio Grande 0926 UF CS 1.04 < 0.0028 < 0.0028 3.0 8.2
Ancho at Rio Grande 0926 F CS 0.03 110 51.3 139
Ancho at Rio Grande 09/26 F DUP 135
Ancho at Rio Grande 0926 UF CS 1.04 < 0.0028 < 0.0028 < 07
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Table 5-7. Chemical Quality of Surface Water for 2000 (mg/L#) (Cont.)

NO,+ clo, CN CN Hardnessas Field Conductance
Station Name Date  Code’ NO-N (uglL) (amen) (Total) TDS® TS (uS/cm)
Pajarito Plateau Stations (Cont.)
Frijoles Canyon:
Frijoles at Monument Headquarters 0822 F CS 0.05 134 100
Frijoles at Monument Headquarters 08/22 F DUP 123 101
Frijoles at Monument Headquarters 08/22 UF CS 124 < 0.0028 22.0
Frijoles at Monument Headquarters 08/22 UF DUP < 104 < 0.0028 18.8
Frijoles at Monument Headquarters 0822 F CS 0.04 123 100
Frijoles at Monument Headquarters 08/22 UF Cs < 104 < 0.0028 19.8
Frijoles a Rio Grande 0822 F CS < 001 126 103
Frijoles at Rio Grande 08/22 UF Cs < 104 < 0.0028 26
Water Quality Standar ds’
EPA Primary Drinking Water Standard 10 0.20
EPA Secondary Drinking Water Standard 500 6.8-85 6.8-85
EPA Health Advisory
NMWQCC Groundwater Limit 10 0.20 1,000
NMWQCC Wildlife Habitat Standard 0.0052
aExcept where noted.

bCodes: UF-unfiltered; Ffiltered; CS-customer sample; DUP-|aboratory duplicate; TRP-aboratory triplicate.
CTotal dissolved solids.

dTotal suspended solids.

eStandard units.

f Less than symbol (<) means measurement was below the specified limit of detection of the analytical method.
9Standards given here for comparison only; see Appendix A.
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Table 5-8. Trace Metalsin Surface Water for 2000 (ug/L)

Station Name Date Code’ Ag Al As B Ba Be Cd Co Cr Cu Fe Hg
Regional Stations

Rio Chama at Chamita (bank) 07712 F Ccs <* 60 51.0 < 20 270 710 < 100 < 30 90 < 50< 40 30.0

Rio Chama at Chamita (bank) 07/12 UF CS < 0.10
Rio Grande at Embudo (bank) 0712 F CS < 60 88.0 < 3.0 56.0 400 < 500 < 30 160 140 4.0 82.0

Rio Grande at Embudo (bank) 07/12 UF CS < 0.10
Rio Grande at Otowi Upper (bank) 08/14 F CS < 60 44.0 20 30.0 800 < 100 < 30 8.0 5.0 4.0 30.0

Rio Grande at Otowi Upper (bank) 08/14 UF CS < 0.10
Rio Grande at Otowi (bank) 08/14 F CS < 60 920 < 4.0 300 850 < 100 < 30 6.0 5.0 4.0 50.0

Rio Grande at Otowi (bank) 08/14 UF CsS < 0.10
Rio Grande at Frijoles (bank) 0927 F CS < 05 387 < 26 394 1040 051 0.1 4.6 11 18 19.9

Rio Grande at Frijoles (bank) 09/27 UF CS < 0.06
Rio Grande at Cochiti 09/27 F DUP < 05 250 < 26 35.0 106.0 < 0.47 0.6 11 18 199

Jemez River 0713 F CS < 60 56.0 1,0470 790 < 1.00 < 3.0 6.0 5.0 4.0 45.0
Pajarito Plateau Stations

Acid/Pueblo Canyons:

Pueblo 1R 07/25 F CS < 120 270.0 3.0 49.0 100.0 < 1.00 < 3.0 6.0 5.0 4.0 92.0

Pueblo 1R 07/25 UF CS < 0.10
Acid Weir 0725 F CS 7.0 2700 < 30 33.0 540 < 200 < 30 6.0 5.0 4.0 30.0

Acid Weir 07/25 UF CS < 0.10
Pueblo 3 0725 F CS 6.0 270.0 5.0 3800 75.0 < 1.00 < 3.0 6.0 5.0 4.0 477.0

Pueblo 3 07/25 UF CS < 0.10
Pueblo at SR-502 08/14 F CS < 60 400 120 3080 100 < 1.00 < 30 150 5.0 4.0 370.0

Pueblo at SR-502 08/14 UF CS < 0.10
Pueblo at SR-502 12/06 F CS 14 427.3 85 7220 616 051 0.1 15.0 11 161 515.0

Pueblo at SR-502 12/06 F DUP < 05 71.2 38 366.0 294 051 0.1 58 11 7.1 148.0

Pueblo at SR-502 12/06 UF CS < 0.06
Pueblo at SR-502 12/06 UF DUP < 0.06
DP/L os Alamos Canyons:

DPS-1 1025 F CS < 05 2660 < 26 236 576 051< 01 46 11 29 132.0

DPS-1 10/25 F DUP < 05 263.0 < 26 246 585 < 047 4.8 11 30 131.0

DPS-1 10/25 UF CS < 0.06
Sandia Canyon:

SCSs-2 08/16 F CS < 60 356.0 4.0 1150 430 < 1.00 < 30 6.0 180 100 540.0

SCS-2 08/16 UF CS 0.10
Mortandad Canyon:

Mortandad at GS-1 07/11 UF CS 0.1 1,010.0 2.6 423 013 03 14 87 188 644.0 < 0.03
Mortandad at GS-1 07/11 F CS 0.1 40.0 24 385 002 0.2 0.9 72 163 19.7 < 0.03
Mortandad at GS-1 08/16 F CS < 60 1,021.0 < 20 66.0 19.0 < 1.00 < 3.0 6.0 70 100 564.0
Mortandad at GS-1 08/16 UF CS 0.10
Mortandad at Rio Grande (A-11) 0925 F CS < 05 327 < 26 5720 611 049 0.1 2.6 11 167 199
Mortandad at Rio Grande (A-11) 09/25 UF CS < 0.06
Cafiada del Buey:

Cafiada del Buey 1024 F CS 0.6 9290 < 26 323 722 049 < 01 74 11 57 569.0
Caflada del Buey 1024 UF CS < 0.06
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Table 5-8. Trace Metalsin Surface Water for 2000 (pug/L) (Cont.)

Station Name Date Code” Ag Al As B Ba Be Cd Co Cr Cu Fe Hg
Pajarito Plateau Stations (Cont.)

Pajarito Canyon:

Pajarito Canyon 1024 F CS 0.6 659.0 31 416 805 051 < 01 43 0.8 2.6 452.0

Pagjarito Canyon 10/24 UF CS 0.06
Pajarito Retention Pond 0824 F CsS < 05 57.0 55 485 1520 051 < 0.1 0.6 11 24 136.0

Pagjarito Retention Pond 08/24 UF CS < 05 14,900.0 9.1 473 4680 112 0.4 6.8 66 140 84300 0.14
Pgjarito at Rio Grande 0926 F CS < 05¢< 234 26 296 413 051 < 01 1.6 36 < 18 < 199

Pgjarito at Rio Grande 09/26 F DUP < 003 < 01

Pajarito at Rio Grande 0926 UF CS 0.06
Pajarito at Rio Grande 09/26 UF DUP

Water Canyon:

Water Canyon at Beta 08/17 F CsS < 6.0 61.0 20 240 2110 < 100 < 30 6.0 50 < 40 41.0

Water Canyon at Beta 08/17 UF Cs 0.10
Ancho Canyon:

Ancho at Rio Grande 0926 F CS < 05¢< 234 26 < 47 300 049 < 01 0.6 11 < 18 10.3

Ancho at Rio Grande 09/26 UF CS 0.06
Ancho at Rio Grande 0926 F CS < 05< 234 2.6 73 292 051 < 01 0.6 11 < 18< 199

Ancho at Rio Grande 09/26 UF CS

Frijoles Canyon:

Frijoles at Monument Headquarters 0822 F CS < 05 234 26 51 176 051 < 01 12 11 < 18 86.1

Frijoles at Monument Headquarters 08/22 F DUP < 05 609.0 26 279 254 051 < 01 129 11 < 18 562.0

Frijoles at Monument Headquarters 08/22 UF Cs 0.06
Frijoles at Monument Headquarters 08/22 UF DUP 0.06
Frijoles at Monument Headquarters 0822 F CS < 05 15.6 33 80 179 051 < 01 0.6 11 < 18 93.9

Frijoles at Monument Headquarters 08/22 UF CS 0.06
Frijoles at Rio Grande 0822 F CS < 05 234 35 49 204 051 < 01 0.6 11 < 18 82.6

Frijoles at Rio Grande 08/22 UF CS 0.06
Water Quality Standards’

EPA Primary Drinking Water Standard 50 2,000 4 5 100 2
EPA Secondary Drinking Water Standard 50-200 300

EPA Action Level 1,300

EPA Health Advisory

NMWQCC Livestock Watering Standard 5,000 200 5,000 50 1,000 1,000 500 10
NMWQCC Groundwater Limit 50 5,000 100 750 1,000 10 50 50 1,000 1,000 2
NMWQCC Wildlife Habitat Standard 0.77
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Table 5-8. Trace Metalsin Surface Water for 2000 (ug/L) (Cont.)

Station Name Date Code’ Mn Mo Ni Pb Sb Se  sn Tl V. Zn
Regional Stations

Rio Chama at Chamita (bank) 07/122 F CS 50 < 100 < 200 < 200 < 3.00 < 60.0 289.0 7.0 < 100
Rio Chama at Chamita (bank) 07/122 UF CS < 30

Rio Grande at Embudo (bank) 0712 F CS 30.0 130 20.0 < 10.00 < 3.00 < 60.0 243.0 70 380
Rio Grande at Embudo (bank) 07/122 UF CS < 30

Rio Grande at Otowi Upper (bank) 08/14 F CS 3.0 < 130.0 < 400 < 200 < 3.00 < 60.0 294.0 7.0 < 100
Rio Grande at Otowi Upper (bank) 08/14 UF CS 3.0

Rio Grande at Otowi (bank) 08/14 F CS 150 < 130.0 < 400 < 200 3.00 < 60.0 302.0 7.0 < 100
Rio Grande at Otowi (bank) 08/14 UF CS 3.0

Rio Grande at Frijoles (bank) 09/27 F CS 7.6 3.6 15 012 < 011 < 20 366.0 0.03 31 2.8
Rio Grande at Frijoles (bank) 09/27 UF CS < 24

Rio Grande at Cochiti 09/27 F DUP 39.8 35< 31 < 24< 20 362.0 37 < 39
Jemez River 07/213 F CS 9.0 < 10.0 < 200 < 60.0 198.0 7.0 < 100
Pajarito Plateau Stations

Acid/Pueblo Canyons:

Pueblo 1R 07/25 F CS 8420 < 100 < 200 < 200 3.00 < 60.0 196.0 7.0 < 100
Pueblo 1R 07/25 UF CS < 30

Acid Weir 07/25 F CS 580 < 100 < 200 < 200 3.00 < 60.0 169.0 7.0 < 100
Acid Weir 07/25 UF CS < 30

Pueblo 3 07/25 F CS 2,326.0 < 10.0 < 520 < 2.00 < 3.00 < 60.0 179.0 7.0 < 100
Pueblo 3 07/25 UF CS < 30

Pueblo at SR-502 08/14 F CS 2,240.0 < 130.0 < 40.0 < 5.00 < 3.00 < 60.0 136.0 130 180
Pueblo at SR-502 08/14 UF CS 4.0

Pueblo at SR-502 12/06 F Cs 284.0 11.5 12.8 046 0.76 < 20 2140 0.13 143 56.4
Pueblo at SR-502 12/06  F DUP 141.0 55 6.2 041 056 < 20 111.0 < 0.01 73 269
Pueblo at SR-502 12/06 UF Cs < 24

Pueblo at SR-502 12/06 UF DUP < 24

DP/L os Alamos Canyons:

DPS-1 1025 F Cs 11.8 1.9 22 044 0.80 < 20 95.7 < 0.01 20 141
DPS-1 10/25 F DUP 10.5 15 21 < 20 98.3 19 130
DPS-1 10/25 UF Cs < 24

Sandia Canyon:

SCSs-2 08/16 F CS 210 3040 < 200 < 500 3.00 60.0 117.0 120 420
SCSs-2 08/16 UF CS 4.0

Mortandad Canyon:

Mortandad at GS-1 07/11 UF CS 16.0 144 0.53 < 0.68 14 0.22 58 294
Mortandad at GS-1 0711 F CS 3.0 13.0 0.06 < 0.68 16 0.22 45 213
Mortandad at GS-1 08/16 F CS 7.0 97.0 < 200 < 200 3.00 60.0 420 70 170
Mortandad at GS-1 08/16 UF CS 3.0

Mortandad at Rio Grande (A-11) 0925 F CS 134 < 11 33 0.37 < 011 < 20 1230 0.03 79 397
Mortandad at Rio Grande (A-11) 09/25 UF CS < 24

Caflada del Buey:

Cafiada del Buey 1024 F CS 85.5 84.5 4.0 046 0.18 24 872  0.02 26 120
Cafiada del Buey 10/24 UF Cs < 24
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Table 5-8. Trace Metalsin Surface Water for 2000 (ug/L) (Cont.)

Station Name Date Codé® Mn Mo Ni Pb SO S Sn S Tl \Y Zn
Pajarito Plateau Stations (Cont.)

Pajarito Canyon:

Pajarito Canyon 1024 F CS 142.0 15 33 044 036 24 1750  0.02 4.1 7.7
Pgjarito Canyon 1024 UF Cs 24

Pajarito Retention Pond 0824 F CS 1,080.0 35 21 0.09 < 0.68 22 2350 < 0.01 6.9 2.8
Pajarito Retention Pond 08/24 UF CS 1,860.0 2.7 85 2370 <068 24 < 20 3010 013 196 495
Pajarito at Rio Grande 0926 F CS 24 11 < 31< 008< 011 < 20 1290 0.26 9.9 6.5
Pajarito at Rio Grande 0926 F DUP < 008 <011 < 0.01

Pgjarito at Rio Grande 09/26 UF CS 24

Pgjarito at Rio Grande 09/26 UF DUP 24

Water Canyon:

Water Canyon at Beta 08/17 F CS 43.0 10.0 < 200 < 200 < 3.00 < 60.0 172.0 < 70 < 100
Water Canyon at Beta 08/17 UF CS 3.0

Ancho Canyon:

Ancho at Rio Grande 09/26 F CS 21 11< 31< 008< 011 < 20 704 038 51 23
Ancho at Rio Grande 09/26 UF CS 24

Ancho at Rio Grande 0926 F CS 12 11 < 31< 008 < 011 < 20 688 0.05 50 < 39
Ancho at Rio Grande 09/26 UF CS 24

Frijoles Canyon:

Frijoles at Monument Headquarters 08/22 F Cs 142 11< 31< 008 011 < 20 523 030 40 < 39
Frijoles at Monument Headquarters 08/22 F DUP 57.8 11 < 31< 008<011 < 20 55.1 < 0.01 4.6 35
Frijoles at Monument Headquarters 08/22 UF CS 24

Frijoles at Monument Headquarters 08/22 UF DUP 24

Frijoles at Monument Headquarters 08/22 F CS 10.0 11< 31< 008 011 < 20 531 0.08 42 < 39
Frijoles at Monument Headquarters 08/22 UF CS 24

Frijoles at Rio Grande 08/22 F CS 16.9 11 < 31< 008 011 < 20 576 0.36 34 < 39
Frijoles at Rio Grande 08/22 UF CS 24

Water Quality Standards®

EPA Primary Drinking Water Standard 100 6 50 2

EPA Secondary Drinking Water Standard 50 5,000
EPA Action Level 15

EPA Health Advisory 25,000-90,000 80-110
NMWQCC Livestock Watering Standard 100 50 100 25,000
NMWQCC Groundwater Limit 200 1,000 200 50 50 10,000
NMWQCC Wildlife Habitat Standard 5

2Codes: UF—unfiltered; Ffiltered; CS—customer sample; DUP-laboratory duplicate.
b| ess than symbol (<) means measurement was below the specified limit of detection of the analytical method.
¢ Standards given here for comparison only; see Appendix A. Note that New Mexico Livestock Watering and Groundwater limits are based on dissolved concentrations,

whereas many of these analyses are of unfiltered samples; thus, concentrations may include suspended sediment quantities.
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5. Surface Water, Groundwater, and Sediments

Table 5-9. Number of Samples Collected for Each Suite of Organic Compoundsin Surface Water and
Runoff Samplesin 2000

Organic Suite?

Station Name Date HE PCB Semivolatile Volatile
Surface Water Samples:
Acid Weir 07/25 1 1 1
Ancho at Rio Grande 09/26 2 2 1 2
Cafada del Buey 10/24 1 1 1
DI Blank 07/26 1 1 1
DPS-1 10/25 1 1 1
Frijoles at Monument Headquarters 08/22 2 2 2 2
Frijoles at Rio Grande 08/22 1 1 1 1
Mortandad at GS-1 07/11 1
Organics Trip Blank 07/25 1
Organics Trip Blank 09/25 1
Organics Trip Blank 09/26 1
Organics Trip Blank 09/27 1
Organics Trip Blank 10/24 1
Pajarito at Rio Grande 09/26 1 1 1 1
Pajarito Canyon 10/24 1 1 1 1
Pajarito Retention Pond 10/11 1 1 1
Pueblo 1 R 07/25 1 1 1
Pueblo 3 07/25 1 1 1
Runoff Samples:
Areal 08/09 1
Areal 07/17 1 2
Areal 10/07 1
Cafiada del Buey at White Rock, NM 07/29 1 1
Cafiada del Buey at White Rock, NM 10/23 1 1
Cafiada del Buey at White Rock, NM 10/28 1
Cafion del Valle above Highway 501 06/28 1 1 1
Cafion del Valle above Highway 501 10/23 1 1 1 1
DP Canyon at Mouth 06/02 1 1
DP Canyon below Meadow at TA-21 07/25 1
G-1 10/11 1
G-2 07/29 1 1
G-2 08/09 1 1 1
G-2 10/11 1
G-3 08/09 1
G-3 08/18 1 1 1 1
G-3 10/11 1
G-4 10/12 1
G-6 07/29 1 1 1
G-6 08/09 1
Guagje at SR-502 07/09 1 1 1
Guaje at SR-502 09/08 1 1 1 1
LosAlamos Canyon at Los Alamos, NM 06/03 1 1
LosAlamos Canyon at Los Alamos, NM 07/18 1 1
Los Alamos Canyon at Los Alamos, NM 09/12 1 1 1 1
Los Alamos Canyon below Laboratory 06/02 1 1

Technical Area (TA) 2 near Los Alamos, NM
LosAlamos Canyon near Los Alamos, NM 06/03 1 1
LosAlamos Canyon near Los Alamos, NM 07/09 1 1 1
LosAlamos Canyon near Los Alamos, NM 10/23 1
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5. Surface Water, Groundwater, and Sediments

Table 5-9. Number of Samples Collected for Each Suite of Organic Compoundsin Surface Water and
Runoff Samplesin 2000 (Cont.)

Organic Suite?
Station Name Date HE PCB Semivolatile Volatile
Los Alamos Reservoir 08/31 1 1 1
LosAlamos Weir 07/21 1 1
Pajarito Canyon above Highway 4 near White Rock, NM 06/28 1 1 1
Pajarito Canyon above Highway 4 near White Rock, NM 10/24 1 1 1 1
Pgjarito Canyon above Highway 4 near White Rock, NM 10/27 1
Pgjarito Canyon above Highway 501 near LosAlamos, NM  06/28 1 1 1
Pgjarito Canyon above Highway 501 near LosAlamos, NM  09/08 1 1 1 1
Pajarito Canyon above Highway 501 near Los Alamos, NM  10/23 1 1 1 1
Pajarito Canyon at TA-22 06/28 1
Pajarito SR-4 Culvert 06/28 1 1 1
Potrillo Canyon near White Rock, NM 08/09 1
Sandia Canyon near Roads & Grounds at TA-3 07/16 1
Starmer’s Gulch above Highway 501 10/23 1 1 1
Starmers Gulch at TA-22 06/28 1 1
TA-18 Culvert 06/28 1 1
Two-Mile at Highway 501 10/23 1 1 1 1
Upper Los Alamos Reservoir 08/31 1 1 1
Water Canyon above Highway 501 near LosAlamos, NM  06/28 1
Water Canyon above Highway 501 near LosAlamos, NM  10/23 1 1 1 1
Water Canyon at Highway 4 06/28 1 1 1
Water Canyon at Highway 4 10/27 1 1
Water Canyon below Highway 4 near White Rock, NM 06/28 1 1 1
Water Canyon below Highway 4 near White Rock, NM 07/29 1 1
Water Canyon below Highway 4 near White Rock, NM 08/12 1
Water Canyon below Highway 4 near White Rock, NM 08/18 1 1 1 1
Water Canyon below Highway 4 near White Rock, NM 10/23 1 1 1 1

@High explosives, polychlorinated biphenyls, semivolatiles, and volatiles.

256 Environmental Surveillance at Los Alamos during 2000



000z BuLINp Sowe|y S0 Je 39UR|IBAINS [RIUBIUOIIAUT

LS¢

Table 5-10. Organic Compounds Detected in Surface Water Samplesin 2000

Detect? Station Name Date  Code? Suite® Analyte Result MDLY Units Lab Code
Organics Trip Blank ~ 07/25 UF VOA  Toluene 2.20 po/L PARA
Pueblo 3 07/25 UF VOA  Toluene 1.20 po/L PARA

Detect Pueblo3 07/25 UF VOA  Acetone 10.00 uo/L PARA
Acid Weir 07/25 UF VOA  Chloroform 0.33 uo/L PARA
Organics Trip Blank  07/25 UF VOA  Chloroform 2.80 uo/L PARA
Organics Trip Blank ~ 07/25 UF VOA  Chloroethane 4.60 po/L PARA
Organics Trip Blank ~ 07/25 UF VOA  Methylenechloride 16.00 uo/L PARA
Pueblo 1 07/25 UF VOA  Methylenechloride 14.00 po/L PARA
Pueblo 3 07/25 UF VOA  Methylenechloride 1.30 po/L PARA
Acid Weir 07/25 UF VOA  Methylenechloride 15.00 uo/L PARA
Organics Trip Blank ~ 07/25 UF VOA  Bromodichloromethane 0.74 uo/L PARA
DI Blank 07/26 UF SVOA Bis(2-ethylhexyl)phthalate  2.80 uo/L PARA
DI Blank 07/26 UF VOA  Methylenechloride 15.00 uo/L PARA
Organics Trip Blank ~ 09/25 UF VOA  Chloroform 6.10 0198 ug/L GELC
Organics Trip Blank  09/25 UF VOA  Bromodichloromethane 160 0024 gL GELC
Organics Trip Blank  09/26 UF VOA  Chloroform 6.10 0198 ug/L GELC
Organics Trip Blank  09/26 UF VOA  Bromodichloromethane 150 0024 gL GELC
Organics Trip Blank ~ 09/27 UF VOA  Chloroform 530 0198 ug/L GELC
Organics Trip Blank ~ 09/27 UF VOA  Bromodichloromethane 1.30 0024 g/l GELC
Organics Trip Blank ~ 10/24 UF VOA  Chloroform 6.70 0198 ug/L GELC
Organics Trip Blank  10/24 UF VOA  Bromodichloromethane 160 0024 gL GELC

2| ndicates compound was not detected in associated blank. Results are sorted by analyte and date to show association of field blanks with samples.
bUF-unfiltered; Ffiltered.

CPEST/PCB—pesticides and polychlorinated biphenyls; SVOA-semivolatile organics; VOA-volatile organics.

dMethod detection limit.
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Table 5-11. Radiochemical Analysis of Runoff Samplesfor 2000 (pCi/L &)

Station Name Date Codes °H Osr ¥Cs =y 25236 5y U (ug/L)
Runoff Stations

L os Alamos Canyon (includes Pueblo, DP Canyons):

LosAlamos Canyon at LosAlamos  06/03 F  CS 80 30 190 3.04 0.15 0.29 -0.10 0.73 5.00 1.040 0.053 0.058 0.041 0.008 0.016 1.090 0.055 0.033 3.50
Los Alamos Canyon at Los Alamos ~ 06/03 UF CS 120 30 190 434 021 033 500 0.58 2.30 1450 0.065 0.048 0.067 0.011 0.057 1580 0.070 0.041 4.48
Los Alamos Canyon a LosAlamos  07/18 F CS 4,74
Los Alamos Canyon at Los Alamos  07/18 UF CS 21.50
Los Alamos Canyon at Los Alamos  07/18 UF DUP 26.00
LosAlamos Canyon at LosAlamos ~ 07/18 F  CS 424 043 039 0.00 2.00 3.00 2.000 0.195 0.070 0.460 0.070 0.061 2.000 0.195 0.061
LosAlamos Canyon at LosAlamos ~ 07/18 F  DUP 2.000 0.203 1.000

Los Alamos Canyon at Los Alamos ~ 07/18 UF CS 20 55 180

Los Alamos Canyon at Los Alamos ~ 07/18 UF TOTC 19.80 34.00 3.00 16.000 1.000 2.000 18.000 1.000

Los Alamos Canyon at Los Alamos ~ 07/18 UF CS

Los Alamos Canyon at Los Alamos ~ 07/18 UF TOTC 38.90 102.00 10.00 47.000 3.500 4.000 0.500 52.000 4.000

Los Alamos Canyon at LosAlamos  09/12 F  CS 340 0.36 0.21 175 193 7.06 0.661 0.100 0.101 0.011 0.011 0.030 0.634 0.097 0.080 151
Los Alamos Canyon at LosAlamos  09/12 F  DUP 333 0.13 0.24 0.730 0.105 0.110 0.026 0.023 0.110 0.603 0.093 0.095

Los Alamos Canyon at LosAlamos ~ 09/12 UF CS 91 57 199 298 0.20 0.40 542 281 749 1.940 0.183 0.097 0.072 0.029 0.091 1.780 0.171 0.051 2.82
Los Alamos Canyon at LosAlamos  09/12 UF DUP -122 56 201

Los Alamos Canyon below TA 2 06/02 UF CS 100 30 190 163 0.09 0.33 0.00 0.35 250 3.830 0.150 0.063 0.360 0.025 0.034 3.460 0.138 0.056 6.94
Los Alamos Canyon below TA 2 10/23 UF CS 0.99
DP Canyon below Meadow at TA-21 07/25 F CS 0.08
DP Canyon below Meadow at TA-21  07/25 UF CS 0.67
DP Canyon below Meadow at TA-21  10/23 UF CS 1.62
DP Canyon below Meadow at TA-21 10/27 F  CS 0.08
DP Canyon below Meadow at TA-21  10/27 F  DUP 0.05
DP Canyon below Meadow at TA-21  10/27 UF CS 2.05
DP Canyon at Mouth 06/02 UF CS 140 30 190 2390 1.08 0.35 1420 1.23 550 3540 0.145 0.053 0.258 0.022 0.018 2280 0.100 0.038 4.82
DP Canyon at Mouth 10/12 UF CS 2380 1.04 0.55 6.21 190 4.58 4320 0.423 0.106 0.115 0.042 0.039 2700 0.292 0.133

DP Canyon at Mouth 10/23 UF CS 2.62
DP Canyon at Mouth 10127 F CS 7.33 0.31 0.48 041 156 219 0.052 0.022 0.075 0.000 0.009 0.065 0.017 0.013 0.051 0.05
DP Canyon at Mouth 10/27 F  DUP

DP Canyon at Mouth 10/27 UF CS -29 57 193 5.40
Los Alamos Canyon near Los Alamos 06/02 UF CS 130 30 190 2520 1.15 042 1390 0.88 4.30 7.900 0.325 0.110 0560 0.040 0.092 6.200 0.250 0.087 10.20
Los Alamos Canyon near Los Alamos 06/03 F  CS 30 28 190 354 0.17 0.32 020 0.75 5.20 1.060 0.053 0.066 0.099 0.013 0.052 1120 0.055 0.066 3.44
Los Alamos Canyon near Los Alamos 06/03 UF CS 150 30 190 6.80 0.33 0.33 21.80 195 6.00 2,550 0.108 0.057 0235 0.021 0.057 2.610 0.110 0.061 6.35
Los Alamos Canyon near Los Alamos 06/03 UF DUP

Los Alamos Canyon near Los Alamos 07/09 UF CS -100 55 190 68.40
Los Alamos Canyon near Los Alamos 07/09 UF DUP -90 55 190

Los Alamos Canyon near Los Alamos 07/09 UF TOTC 106.58 26.042 1.731 36.411

Los Alamos Canyon near Los Alamos 07/09 F  CS -1.00 155 2.60 1.040 0.080 0.023 0.096 0.017 0.018 1.320 0.100 0.026 4.05
Los Alamos Canyon near Los Alamos 07/09 F DUP 1.140 0.085 0.006 0.061 0.015 0.033 1.340 0.100 0.006

Los Alamos Canyon near Los Alamos 10/17 UF CS 10.90 0.63 0.88 425 210 450 0.771 0.096 0.071 0.054 0.021 0.021 0.500 0.073 0.082

Los Alamos Canyon near Los Alamos 10/23 F CS 460 047 1.23 333 146 252 0.045 0.021 0.069 0.000 1.000 0.020 0.015 0.011 0.020 0.03
Los Alamos Canyon near Los Alamos 10/23 F DUP

Los Alamos Canyon near Los Alamos 10/23 UF CS 30 59 194 994 129 0.56 18.80 199 347 5860 0.471 0.084 0.214 0.042 0.052 5770 0.465 0.019 2.98
Los Alamos Canyon near Los Alamos 10/27 F CS 0.22
Los Alamos Canyon near Los Alamos 10/27 UF CS -29 56 190 11.20 0.44 054 15.00 225 4.23 8720 0.951 0.312 0.851 0.216 0511 8920 0.967 0.115

Los Alamos Canyon near Los Alamos 10/27 UF DUP -29 56 191

Pueblo Canyon near Los Alamos 1023 F CS 134
Pueblo Canyon near Los Alamos 10/23 UF CS 10.80 0.52 0.99 914 158 381 14100 1.280 0.254 0.673 0.148 0.202 15700 1.410 0.386 9.78
Pueblo Canyon near Los Alamos 10/23 UF DUP

Pueblo Canyon near Los Alamos 1027 F CS 162 018 054 112 084 310 0.297 0.057 0.102 0.013 0.013 0.063 0.276 0.053 0.063

Pueblo Canyon near Los Alamos 10/27 UF CS -89 56 195 540 0.31 0.55 443 206 3.22 17.000 1.760 0.418 1.080 0.265 0.155 18.000 1.850 0.528
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Table 5-11. Radiochemical Analysis of Runoff Samples for 2000 (pCi/L#) (Cont.)

Station Name Date Codes® °H 05y =iCs 2y =526 V) U (uglL)
Runoff Stations (Cont.)

Sandia Canyon:

Sandia Canyon at TA-3 07/17 UF CS 0.87
Sandia Canyon at TA-3 07/17 UF CS 100 55 180 0.15 0.12 0.39 0.00 2.50 4.00 0.760 0.065 0.032 0.064 0.014 0.024 0.860 0.070 0.017

Sandia Canyon at TA-3 07/17 UF DUP

Sandia Canyon at TA-3 10/17 UF CS 051 0.18 0.58 058 1.62 5.01 0.058 0.023 0.074 0.017 0.012 0.051 0.051 0.020 0.050

Sandia Canyon at TA-3 10/17 UF DUP 0.055 0.018 0.015 -0.003 0.007 0.060 0.042 0.016 0.041
Mortandad Canyon (includes Ten Site Canyon, Cafiada del Buey):

TA-55 07/17 UF CS 0.46
TA-55 07/17 UF CS 10 55 180 0.00 0.12 0.40 2,00 250 4.00 0.205 0.028 0.023 0.075 0.016 0.019 0.286 0.034 0.019

TA-55 10/07 F CS 423 153 2.06

TA-55 10/07 F  DUP 0.053 0031 0147 -0.018 0.015 0.118 0.000 0.012 0.085

TA-55 10/07 UF CS -69 47 161 039 0.72 2.69 0.15
TA-55 10/07 UF DUP 0.32 0.21 0.69 053 0.87 334 0.15
Cafiada del Buey near TA-46 10/23 UF CS 18.00
TA-54 MDA J 08/09 UF CS 321
TA-54 MDA J 08/09 UF DUP 3.33
TA-54 MDA J 07/15 UF CS 0.21
TA-54 MDA J 07/17 F CS 0.04
TA-54 MDA J 07/17 UF CS 0.15
TA-54 MDA J 07/17 UF CS 110 55 180 0.04 0.12 040 0.00 2.00 3.00 0.091 0.037 0.094 0.010 0.018 0.065 0.059 0.029 0.077

TA-54 MDA J 10/07 UF CS -79 51 175 112 161 221 0.11
TA-54 MDA G-6 07/29 F CS 021 0.10 0.16 025 0.62 224 0.069 0.021 0.016 -0.003 0.008 0.054 0.021 0.014 0.054 0.20
TA-54 MDA G-6 07/29 F  DUP 0.094 0.023 0.014 0.016 0.009 0.014 0.047 0.016 0.014

TA-54 MDA G-6 07/29 UF CS 500 67 183 0.75 0.39 0.63 0.00 0.76 2.95 7.770 0.580 0.044 0.365 0.050 0.044 7.920 0591 0.044 537
TA-54 MDA G-6 07/29 UF DUP 388 64 182

TA-54 MDA G-6 08/18 F CS 0.27 020 0.33 0.12 0.93 3.26 0.029 0.025 0.128 0.000 0.013 0.089 0.048 0.022 0.079 0.14
TA-54 MDA G-6 08/18 UF CS 1,730 147 369 0.26 0.17 0.27 7.05 1.64 340 0.584 0.078 0.130 0.026 0.019 0.092 0.662 0.082 0.078 261
TA-54 MDA G-6 08/18 UF DUP 1,710 141 349 261
TA-54 MDA G-6 10011 F CSs 334 046 050 055 0.62 2.29 0.073 0.026 0.098 -0.003 0.008 0.063 0.041 0.017 0.055 0.11
TA-54 MDA G-6 10/11 F DUP 0.045 0.018 0.044 -0.003 0.003 0.045 0.060 0.021 0.056

TA-54 MDA G-6 10/11 UF CS 1,870 101 209 0.17 0.18 0.59 570 2.03 3.65 9.160 1.140 0.839 0.544 0.226 0.246 7.650 1.010 0.665 250
TA-54 MDA G-6 10/11 UF DUP 10.700 1.260 0.667 0.191 0.165 0.978 10.600 1.260 0.975 254
Caflada del Buey at White Rock 07/29 UF CS -112 52 185 15.70
Cafiada del Buey at White Rock 07/29 F CS 0.31
Caflada del Buey at White Rock 08/09 UF CS -0.14 0.27 0.46 0.79 091 325 25,900 2.320 0.414 1.450 0.308 0.415 26.900 2.400 0.522
Cariada del Buey at White Rock 08/18 F CS 0.30 0.24 0.39 -0.72 0.81 270 0.003 0016 0101 -0.022 0.008 0.091 0.036 0.017 0.056 0.07
Cariada del Buey at White Rock 08/18 F DUP 0.83 0.83 291

Cariada del Buey at White Rock 08/18 UF CS -69 103 351 0.34 0.19 0.30 -0.14 120 4.19 9.840 0.977 0.487 0430 0.126 0.286 10.400 1.020 0.226 9.58
Cariada del Buey at White Rock 08/18 UF DUP 0.89 0.25 0.38

Carlada del Buey at White Rock 10/11 UF CS 2.80
Cariada del Buey at White Rock 10/23 UF CS -61 57 196 0.63 0.31 1.03 439 1.89 333 14.400 1.200 0.204 0.942 0.152 0.140 14200 1.190 0.140 4.01
Cariada del Buey at White Rock 1028 F CS 0.11
Cafiada del Buey at White Rock 10/28 UF CS 1.76
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Table 5-11. Radiochemical Analysis of Runoff Samplesfor 2000 (pCi/L#) (Cont.)

Station Name Date Codes’ °H gy BCs V] 25230 ) U (ug/L)
Runoff Stations (Cont.)

Pajarito Canyon (includes Two-Mile, Three-Mile Canyons):

Pajarito Canyon above Highway 501 06/28 F  CS 342 035 041 -0.20 2.65 4.50 1.370 0.155 0.033 0.161 0.046 0.076 1320 0.155 0.057 3.74
Pajarito Canyon above Highway 501  06/28 UF CS -10 60 190

Pajarito Canyon above Highway 501  06/28 UF TOTC 59.20 4.50 109.00 31.200 2.150 1.982 33.104

Pajarito Canyon above Highway 501 09/08 F CS 153 0.14 0.32 234 193 7.03 0.249 0.046 0.086 0.036 0.019 0.066 0.173 0.040 0.097 0.43
Pajarito Canyon above Highway 501 09/08 F DUP 094 205 7.35

Pajarito Canyon above Highway 501  09/08 UF CS -120 56 198 6.09 0.67 0.29 3160 593 7.71 8.030 0.679 0.150 0.245 0.065 0.129 7910 0671 0.167 12.70
Pajarito Canyon above Highway 501 09/08 UF DUP 3050 2.62 3.00 13.90
Pajarito Canyon above Highway 501 10/23 F  CS 1.36 024 0.71 -0.90 0.50 1.67 0.167 0.047 0.144 0.014 0.019 0.103 0.134 0.039 0.089 0.41
Pajarito Canyon above Highway 501 10/23 F  DUP 195 0.17 0.46

Pajarito Canyon above Highway 501  10/23 UF CS -30 57 194 293 0.32 0.87 0.00 1.68 3.50 0.408 0.079 0.093 0.000 0.016 0.117 0.352 0.074 0.117 121
Pajarito Canyon above Highway 501  10/23 UF DUP 187 282 390 1.20
Pajarito Canyon at TA-22 06/28 F CS 242 025 0.34 030 265 4.40 1.010 0.110 0.058 0.148 0.037 0.058 0.790 0.095 0.058 2.60
Pajarito Canyon at TA-22 06/28 UF CS 0 60 190

Pajarito Canyon at TA-22 06/28 UF DUP 60 60 190

Pajarito Canyon at TA-22 06/28 UF TOTC 8.11 0.67 156 5120 0.300 0.387 4.509

Starmers Gulch at TA-22 06/28 F CS 3.18 0.32 0.36 120 270 4.40 1.060 0.115 0.052 0.260 0.049 0.043 0.950 0.105 0.052 3.24
Starmers Gulch at TA-22 06/28 UF CS -10 60 190

Starmers Gulch at TA-22 06/28 UF TOTC 1533 1.25 12 4540 0.280 0.619 5.037

TA-54 MDA G-1 10011 F Cs 0.06
TA-54 MDA G-1 10/11 UF CS -180 57 209 0.59 0.18 0.60 0.68 1.03 3.68 0.364 0.060 0.072 0.043 0.020 0.057 0.441 0.068 0.093 191
TA-54 MDA G-2 07/29 F Cs 0.38 0.16 0.25 0.04 0.64 228 0.108 0.025 0.043 0.028 0.012 0.013 0.061 0.018 0.034 0.16
TA-54 MDA G-2 07/29 F DUP

TA-54 MDA G-2 07/29 UF Cs 303 62 182 1.00 0.22 0.32 0.00 0.98 3.76 4.240 0.353 0.111 0.261 0.052 0.111 4370 0.363 0.122 2.95
TA-54 MDA G-2 08/09 F Cs 031 0.24 0.39 -0.57 0.82 2.80 0.038 0.024 0.100 -0.007 0.005 0.127 0.079 0.034 0.100 0.13
TA-54 MDA G-2 08/09 F DUP 0.140 0.048 0.187 -0.006 0.005 0.124 0.090 0.036 0.098

TA-54 MDA G-2 08/09 UF CS 0 54 180 0.87 0.29 0.46 -1.85 121 3.86 12400 1.300 0.169 0.251 0.127 0.170 12.900 1.340 0.169 5.35
TA-54 MDA G-2 08/09 UF DUP 0.10 0.32 0.53 -040 0.97 3.35

TA-54 MDA G-2 10/11 F CS 114 023 0.72 6240 233 233 0.056 0.028 0.113 0.000 0.017 0.114 0.064 0.029 0.113 0.20
TA-54 MDA G-2 10/11 UF CS 864 81 207 0.78 0.17 0.55 292 115 425 0.344 0.070 0.138 0.017 0.017 0.085 0.327 0.068 0.124 161
TA-54 MDA G-3 07/29 UF CS 11.10
TA-54 MDA G-3 08/09 UF CS 211 0.33 045 118 085 3.05 77.700 6.910 0.935 3.360 0.549 1.040 72.900 6.500 0.380

TA-54 MDA G-3 08/18 F CS 021 021 034 415 151 313 0.099 0.032 0.109 0.005 0.017 0.109 0.109 0.032 0.087 0.26
TA-54 MDA G-3 08/18 F DUP

TA-54 MDA G-3 08/18 UF CS 493 0 371 0.80 0.24 0.36 1.01 350 21.100 1.940 0.418 0.819 0.189 0.375 19.400 1.800 0.741 1.16
TA-54 MDA G-3 08/18 UF DUP

TA-54 MDA G-3 10011 F Cs 0.50
TA-54 MDA G-3 10/11 UF CS 603 77 209 0.79 0.19 0.58 046 115 411 0.515 0.076 0.095 0.032 0.019 0.074 0460 0.071 0.112 158
TA-54 MDA G-3 10025 F CSs 0.15
TA-54 MDA G-3 10/25 UF CS 1.19
TA-54 MDA G-3 1028 F CS 0.01 0.20 0.69 0.75 0.77 2.86 0.068 0.022 0.057 0.025 0.012 0.017 0.025 0.015 0.057 0.11
TA-54 MDA G-3 10/28 F  DUP 0.075 0.023 0.018 0.027 0.014 0.018 0.010 0.010 0.050

TA-54 MDA G-3 10/28 UF CS 292 65 192 0.08 0.21 0.72 -1.39 111 3.63 0.335 0.067 0.084 0.000 0.014 0.106 0.176 0.048 0.084

TA-54 MDA G-5 10/23F CS 0.03
TA-54 MDA G-5 10/23 UF CS 179 62 191 0.83 0.20 0.54 -045 1.03 349 0.263 0.051 0.074 0.004 0.009 0.059 0.179 0.041 0.059 0.37
TA-54 MDA G-4 08/15 UF CS -68 133 454 1.09 117 373 115
TA-54 MDA G-4 08/15 UF DUP 86 154 510 -0.63 110 3.79 1.16
TA-54 MDA G-4 10012 F CS 1.28 0.20 0.59 0.00 144 6.05 0.089 0.025 0.055 0.057 0.020 0.044 0.065 0.020 0.016 0.18
TA-54 MDA G-4 10/12 F DUP

TA-54 MDA G-4 10/12 UF CS 440 71 204 1.28 0.29 0.62 202 090 3.05 0.174 0.038 0.086 -0.010 0.010 0.087 0.220 0.044 0.099 0.36
TA-54 MDA G-4 10/12 UF DUP 122 66 211
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Table 5-11. Radiochemical Analysis of Runoff Samples for 2000 (pCi/L?) (Cont.)

Station Name Date Codes® °*H gy s V] 252 =8y U (ug/L)
Runoff Stations (Cont.)

Pajarito Canyon (includes Two-Mile, Three-Mile Canyons): (Cont.)

Pgjarito Canyon above Highway 4 06/28 F CS 6.10 0.60 0.35 010 275 4.60 2240 0.175 0.058 0.253 0.040 0.055 2120 0.170 0.040 6.65
Pajarito Canyon above Highway 4 06/28 F  DUP 6.00 055 0.32

Pajarito Canyon above Highway 4 06/28 UF CS -100 55 190 110 135 220 0.140 0.027 0.046 1.880 0.145 0.038 528
Pajarito Canyon above Highway 4 06/28 UF TOTC 4390 3.75 15.98 5320 0.290 0.325 5.454

Pajarito Canyon above Highway 4 1024 F CS 149 0.21 0.62 0.67 0.52 1.92 0.650 0.101 0.086 0.012 0.018 0.109 0.844 0.120 0.141 219
Pajarito Canyon above Highway 4 10/24 UF CS 244 035 1.03 207 174 334 1.340 0.152 0.103 0.092 0.032 0.071 1610 0.174 0.089 4.64
Pajarito Canyon above Highway 4 10/24 UF DUP -148 55 200 1.320 0.146 0.065 0.079 0.027 0.024 1.380 0.150 0.082

Pajarito Canyon above Highway 4 10127 F CS 230 019 051 -0.15 0.75 2.69 0.855 0.097 0.048 0.032 0.017 0.060 0.968 0.106 0.078 3.63
Pajarito Canyon above Highway 4 10/27 UF CS -58 56 192 228 0.27 0.60 0.72 0.88 311 2120 0.216 0.106 0.128 0.037 0.027 3.060 0.288 0.073 11.40
Water Canyon (includes Cafion del Valle, Potrillo, Fence, Indio Canyons):

Water Canyon above Highway 501 06/28 UF CS -40 55 190

Water Canyon above Highway 501  06/28 UF TOTC 38.80 3.50 7.30 2749 0.153 0.338 2.739

Water Canyon above Highway 501 ~ 10/23 F  CS 5.07 055 1.35 126 148 197 0.336 0.054 0.050 0.020 0.017 0.082 0.234 0.046 0.089 0.75
Water Canyon above Highway 501~ 10/23 UF CS -60 56 193 13.30 0.96 1.59 1430 238 348 32.300 3.010 0.790 1450 0.319 0.691 29.800 2.800 0.143 154
Water Canyon above Highway 501 10/23 UF DUP

Carion del Valle above Highway 501  06/28 UF CS 20 60 190

Cafion del Valle above Highway 501  06/28 UF TOTC 48.20 4.20 15.38 4380 0.295 0.276 4511

Cafion del Valle above Highway 501  10/23 F  CS 277 046 1.38 0.71 0.78 2.82 0.233 0.044 0.064 0.010 0.013 0.074 0.182 0.038 0.051 0.40
Cafion del Valle above Highway 501  10/23 UF CS 0 57 192 10.00 0.80 0.60 11.70 231 344 10.400 0.930 0.144 0441 0.101 0.144 11.900 1.040 0.182 2.99
Water Canyon above Highway 4 06/28 UF CS

Water Canyon above Highway 4 06/28 UF TOTC 30.90 2.25 26.55 9.940 0.565 0.454 10.791

Water Canyon above Highway 4 10127 F CS 3.06
Water Canyon above Highway 4 10/27 UF CS 0 57 192 12.40
Water Canyon above Highway 4 10/27 UF DUP 12.90
Indio Canyon at Highway 4 06/28 F CS 5.01 0.49 0.36 -2.10 3.05 5.00 1510 0.150 0.057 0.178 0.042 0.048 1480 0.150 0.025

Indio Canyon at Highway 4 06/28 F  DUP -0.80 2.80 4.70

Indio Canyon at Highway 4 06/28 UF CS 40 60 190 3.87
Water Canyon below Highway 4 06/28 F CS 540 055 0.38 0.10 2.70 4.60 1500 0.150 0.073 0.124 0.036 0.078 1290 0.135 0.062 413
Water Canyon below Highway 4 06/28 F DUP -010 135 220

Water Canyon below Highway 4 06/28 UF CS 100 60 190

Water Canyon below Highway 4 06/28 UF TOTC 62.10 4.45 61.36 18.630 1.305 1.540 20.581

Water Canyon below Highway 4 07/29 F Cs 226 057 0.80 -0.37 0.89 2.96 3.800 0.309 0.054 0.205 0.038 0.043 4970 0.393 0.016

Water Canyon below Highway 4 07/29 UF Cs -84 52 184 1330 1.03 0.31 471 1.62 258 45,900 3.830 0.154 2.740 0.310 0.155 63.100 5220 0.122 115.00
Water Canyon below Highway 4 07/29 UF DUP 13.00 1.27 0.58 203 111 214 146.00
Water Canyon below Highway 4 08/12 UF Cs 1.09 117 422 7.82
Water Canyon below Highway 4 08/18 F Cs 1.05 033 051 0.84 2.83 0.139 0.041 0.126  -0.005 0.019 0.127 0.126 0.037 0.101 0.55
Water Canyon below Highway 4 08/18 F DUP 0.199 0.042 0.085 -0.004 0.010 0.077 0.192 0.040 0.066

Water Canyon below Highway 4 08/18 UF CS 223 0 374 101 019 024 149 515 0.359 0.068 0.165 0.009 0.018 0.106 0.337 0.067 0.182 142
Water Canyon below Highway 4 10023 F CS 0.92
Water Canyon below Highway 4 10/23 UF CS 4.37
Water Canyon below Highway 4 10/23 UF DUP 4.47
Water Canyon below Highway 4 10127 F CS 0.61 0.18 0.52 0.71 0.95 3.06 0.359 0.057 0.086 0.010 0.017 0.099 0.428 0.062 0.061 1.35
Water Canyon below Highway 4 10/27 UF CS -30 58 197 859 052 054 862 277 311 43100 3.940 0.137 1.890 0.351 0.372 53.600 4.830 0.137 29.60
Potrillo Canyon near White Rock 08/09 UF CS -138 50 182 191 0.37 0.54 -0.33 0.86 2.92 9.380 0.877 0.366 0.344 0.093 0.155 10.300 0.947 0.253 5.83
Potrillo Canyon near White Rock 10023 F CS 0.07
Potrillo Canyon near White Rock 10/23 F DUP

Potrillo Canyon near White Rock 10/23 UF CS 30 57 189 2.37
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Table 5-11. Radiochemical Analysis of Runoff Samplesfor 2000 (pCi/L &) (Cont.)

Station Name Date Codes °H gy =iCs =y =526 =5y U (ug/L)
Runoff Stations (Cont.)

Ancho Canyon:

Ancho Canyon at TA-39 08/18 UF CS 18.50
Ancho Canyon at TA-39 10/28 UF CS 357
Ancho Canyon near Bandelier NP 08/18 UF CS 14.40
Ancho Canyon near Bandelier NP 08/18 UF DUP 15.40
Ancho Canyon near Bandelier NP 10/23 UF CS 3.17
Ancho Canyon near Bandelier NP 10/28 UF CS 3.06
Runoff Grab Samples

Upper Los Alamos Reservoir 08/31 F CsS 0.87 0.29 0.33 116 115 4.18 0.290 0.049 0.070 0.006 0.013 0.079 0.143 0.033 0.061 0.40
Upper Los Alamos Reservoir 08/31 F DUP 0.195 0.041 0.081 0.007 0.011 0.063 0.141 0.034 0.063

Upper Los Alamos Reservoir 08/31 UF CS 0.92 0.30 0.44 -0.80 1.01 344 0.214 0.044 0110 -0.010 0.013 0.099 0.178 0.038 0.061 0.37
Upper Los Alamos Reservoir 08/31 UF DUP -57 54 186

Los Alamos Reservoir 08/31 F CS 320 043 0.38 0.00 112 4.23 0.453 0.070 0.122 0.031 0.018 0.072 0.234 0.046 0.057 0.88
Los Alamos Reservoir 08/31 UF CS 363 041 037 079 102 357 0452 0.076 0.157 0.082 0.032 0.109 0.339 0.062 0.097 110
Los Alamos Reservoir 08/31 UF DUP 0.27 0.97 343 111
Los Alamos Canyon at SR-4 Weir 0721 F CS 26.60 4.42 2.69 114 067 251 2060 0.172 0.037 0.088 0.020 0.011 1920 0.162 0.037 6.01
Los Alamos Canyon at SR-4 Weir 07/21 F DUP

Los Alamos Canyon at SR-4 Weir 07/21 UF CS 0 40 136 195 121 1.9 0.00 154 238 2950 0.295 0.101 0.131 0.041 0.101 2430 0.253 0.080 8.23
Los Alamos Canyon at SR-4 Weir 07/21 UF DUP -60 39 136 158 0.80 2.96 2.890 0.278 0.069 0.132 0.038 0.087 2440 0243 0.025 8.25
Rendija Canyon at 3rd Crossing 07/17 F CS 2.74
Rendija Canyon at 3rd Crossing 07/17 F CS 450 045 0.38 0.00 250 4.00 0.730 0.085 0.080 0.037 0.023 0.080 0.920 0.100 0.047

Rendija Canyon at 3rd Crossing 07/17 UF CS 100 55 180 72.00 6.50 0.39

Rendija Canyon at 3rd Crossing 07/17 UF DUP 60 55 180 73.00 6.50 0.42

Rendija Canyon at 3rd Crossing 07/17 UF TOTC 267.00 18.50 87.000 6.000 10.000 1.000 94.000 7.000

Rendija Canyon at 3rd Crossing 07/17 UF TOTCD 73.00

Guaje Canyon at SR-502 07/09 F CS -040 145 240 1490 0.110 0.022 0.101 0.017 0.022 1960 0.140 0.007 5.89
Guaje Canyon at SR-502 07/09 UF CS -50 55 190 92.70
Guaje Canyon at SR-502 07/09 UF TOTC 359.29 103.070 8.456 118.436

Guaje Canyon at SR-502 09/08 F CS 292 0.18 027 244 200 7.33 0.937 0.100 0.079 0.023 0.017 0.067 1.040 0.106 0.041 248
Guaje Canyon at SR-502 09/08 UF CS -120 56 198 80.80 9.49 9.19 221.78 14.63 850 136.000 24.800 2.070 3.800 1.140 0.606 134.000 24.300 0.604 10.00
Starmer's Gulch above Highway 501 10/23 F  CS 147 042 1.23 0.04 045 157 0.205 0.040 0.058 0.009 0.012 0.067 0.205 0.039 0.017 0.76
Starmer's Gulch above Highway 501 10/23 F  DUP 0.167 0.038 0.094 -0.014 0.007 0.081 0.214 0.042 0.062
Starmer's Gulch above Highway 501  10/23 UF CS -61 56 194 1210 0.77 0.83 1710 232 348 18.700 1.560 0.148 0.695 0.131 0.148 19.800 1.650 0.148 2.67
Two-Mile Canyon at Highway 501 10023 F Cs 2.70 0.66 1.80 -0.78 0.79 2.70 0.067 0.042 0.134 0.067 0.031 0.089 0.133 0.033 0.020 0.42
Two-Mile Canyon at Highway 501 10/23 F DUP 0.095 0.040 0.116 0.022 0.016 0.054 0.029 0.025 0.088
Two-Mile Canyon at Highway 501 10/23 UF CS -30 56 189 1510 0.72 0.70 511.00 10.80 4.35 10.300 0.892 0.233 0.446 0.098 0.166 11.600 0.989 0.282 4.23
Pajarito Canyon at TA-18 Culvert 06/28 F CS 540 050 0.34 0.10 225 3.80 2280 0.175 0.051 0.182 0.030 0.028 2370 0.180 0.028 6.34
Pajarito Canyon at TA-18 Culvert 06/28 UF CS 40 60 190

Pajarito Canyon at TA-18 Culvert 06/28 UF TOTC 7540 5.40 95.73 24480 1.425 1.186 26.184

Pajarito Canyon at G-1 06/28 F CS 560 055 0.34 140 280 4.60 2.360 0.185 0.035 0.165 0.032 0.015 2210 0.175 0.043

Pajarito Canyon at G-1 06/28 UF CS -20 60 190

Pajarito Canyon at G-1 06/28 UF TOTC 51.20 4.35 13.47 12.640 0.630 0.676 13.265

Pajarito Canyon at SR-4 Culvert 06/28 F CS 6.30 0.60 0.37 0.80 2.60 4.30 2520 0.190 0.028 0.288 0.041 0.040 2480 0.185 0.035 8.37
Pajarito Canyon at SR-4 Culvert 06/28 F DUP

Pajarito Canyon at SR-4 Culvert 06/28 UF CS 0 60 190

Pajarito Canyon at SR-4 Culvert 06/28 UF TOTC 36.80 2.65 38.09 11.020 0.695 0.631 11.318
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Table 5-11. Radiochemical Analysis of Runoff Samplesfor 2000 (pCi/L#) (Cont.)

Station Name Date Codes °H %gr ®'cs =y 25236 8y U (ug/L)
Water Quality Standards’

DOE DCG for Public Dose 2,000,000 1,000 3,000 500 600 600 800
DOE Drinking Water System DCG 80,000 40 120 20 24 24 30
EPA Primary Drinking Water Standard 20,000 8 30
EPA Screening Level

NMWQCC Groundwater Limit 5,000
Historical Maximum for UF data 1,120 25 42.3 170
Historical Maximum for F data 15.9 29.4 3.01
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Table 5-11. Radiochemical Analysis of Runoff Samplesfor 2000 (pCi/L?) (Cont.)

Station Name Date Codes’ “Bpy 29240py *Am Gross Alpha Gross Beta Gross Gamma
Runoff Stations

L os Alamos Canyon (includes Pueblo, DP Canyons):

Los Alamos Canyon at LosAlamos ~ 06/03 F  CS 0.003 0.003 0.024 0.011 0.004 0.024 17 033 19 18.30 085 30
Los Alamos Canyon at LosAlamos ~ 06/03 UF CS -0.006 0.003 0.044 0.194 0.016 0.012 13.8 068 19 44.80 163 25
Los Alamos Canyon at LosAlamos  07/18 F  CS

Los Alamos Canyon at LosAlamos  07/18 UF CS

Los Alamos Canyon at LosAlamos ~ 07/18 UF DUP

LosAlamos Canyon at LosAlamos  07/18 F  CS 0.009 0.010 0.038 0.004 0.008 0.038 0.008 0.007 0.026 3.0 050 20 26.00 200 20
Los Alamos Canyon at LosAlamos  07/18 F  DUP -0.003 0.004 0.022 0.008 0.012 0.010

Los Alamos Canyon at LosAlamos ~ 07/18 UF CS

Los Alamos Canyon at LosAlamos ~ 07/18 UF TOTC 0.001 1.000 1.000 118.0 8.50 192.00 10.50 383.00 185
Los Alamos Canyon at LosAlamos ~ 07/18 UF CS

Los Alamos Canyon at LosAlamos ~ 07/18 UF TOTC 0.300 5.000 0.500 1.000 324.0 27.50 447.00 29.00 746.00 435
Los Alamos Canyon at LosAlamos  09/12 F  CS 0.017 0.010 0.015 0.006 0.006 0.015 33 049 0.7 21.50 160 15
Los Alamos Canyon at LosAlamos  09/12 F DUP

Los Alamos Canyon at LosAlamos  09/12 UF CS 0.032 0.019 0.029 0.116 0.039 0.029 218 2710 16.0 52.40 6450 325
Los Alamos Canyon at LosAlamos  09/12 UF DUP

Los Alamos Canyon below TA 2 06/02 UF CS 0.080 0.011 0.046 13.500 0.475 0.014 268.0 1075 210 310.00 11.75 270
Los Alamos Canyon below TA 2 10/23 UF CS

DP Canyon below Meadow at TA-21 07/25 F CS

DP Canyon below Meadow at TA-21 07/25 UF CS

DP Canyon below Meadow at TA-21  10/23 UF CS

DP Canyon below Meadow at TA-21 10/27 F  CS

DP Canyon below Meadow at TA-21 10/27 F  DUP

DP Canyon below Meadow at TA-21  10/27 UF CS

DP Canyon at Mouth 06/02 UF CS 0.640 0.035 0.039 3.300 0.125 0.026 3280 1325 240 40300 1500 320
DP Canyon at Mouth 10/12 UF CS 0.878 0.133 0.008 3.720 0.530 0.008 20.700 1.420 0.069 14.4 211 14 67.40 482 23
DP Canyon at Mouth 10/23 UF CS

DP Canyon at Mouth 10/27 F CS 0.004 0.007 0.030 0.012 0.009 0.030 0.044 0.014 0.031 0.6 040 13 16.30 131 22
DP Canyon at Mouth 10/27 F  DUP 0.004 0.004 0.011 0.016 0.008 0.011 0.069 0.015 0.008 05 045 16 17.50 152 27
DP Canyon at Mouth 10/27 UF CS

Los Alamos Canyon near Los Alamos 06/02 UF CS 0.780 0.043 0.040 10.900 0.400 0.016 5700 2375 500 930.00 35.00 70.0
Los Alamos Canyon near Los Alamos 06/03 F  CS 0.018 0.005 0.012 0.015 0.005 0.031 19 033 19 19.10 085 25
Los Alamos Canyon near Los Alamos 06/03 UF CS 0.074 0.010 0.025 1.260 0.055 0.025 109.0 450 9.7 177.00 650 11.0
Los Alamos Canyon near Los Alamos 06/03 UF DUP 81.0 325 76 157.00 575 120
Los Alamos Canyon near Los Alamos 07/09 UF CS

Los Alamos Canyon near Los Alamos 07/09 UF DUP

Los Alamos Canyon near Los Alamos 07/09 UF TOTC 0.346 24.773 3.257

Los Alamos Canyon near Los Alamos 07/09 F  CS 0.016 0.009 0.028 0.055 0.015 0.031 0.027 0.012 0.014

Los Alamos Canyon near Los Alamos 07/09 F  DUP 0.007 0.007 0.026 0.070 0.016 0.023 0.025 0.013 0.017

Los Alamos Canyon near Los Alamos 10/17 UF CS 0.814 0.167 0.048 7.370 1.120 0.048 1.680 0.129 0.012 10.3 152 16 31.20 281 33
Los Alamos Canyon near LosAlamos 10/23 F CS 0.004 0.007 0.028 0.027 0.013 0.036 0.043 0.013 0.024 0.6 035 11 9.46 09% 19
Los Alamos Canyon near LosAlamos 10/23 F DUP 0.051 0.017 0.041

Los Alamos Canyon near Los Alamos 10/23 UF CS 0.293 0.039 0.012 2.920 0.195 0.074 3.320 0.219 0.009 1390 4350 44 207.00 63.00 66
Los Alamos Canyon near Los Alamos 10/27 F CS

Los Alamos Canyon near Los Alamos 10/27 UF CS 0.362 0.045 0.039 3.610 0.231 0.031 3.440 0.228 0.027 25.7 474 20 39.80 231 26
Los Alamos Canyon near Los Alamos 10/27 UF DUP

Pueblo Canyon near Los Alamos 1023 F CS

Pueblo Canyon near Los Alamos 10/23 UF CS 0.210 0.052 0.081 22.800 1.410 0.081 0.748 0.087 0.055

Pueblo Canyon near Los Alamos 10/23 UF DUP 0.132 0.035 0.068 20.700 1.200 0.068

Pueblo Canyon near Los Alamos 10/27 F CS 0.111 0.030 0.016 0.169 0.041 0.043 0.024 0.009 0.009 12 045 1.0 10.20 108 24
Pueblo Canyon near Los Alamos 10/27 UF CS 0.163 0.027 0.027 15.100 0.836 0.010 0.749 0.068 0.027 224 426 18 24.90 163 24
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Table 5-11. Radiochemical Analysis of Runoff Samplesfor 2000 (pCi/L#) (Cont.)

Station Name Date Codes’ Py #9249y *Am Gross Alpha GrossBeta Gross Gamma
Runoff Stations (Cont.)

Sandia Canyon:

Sandia Canyon at TA-3 07/17 UF CS

Sandia Canyon at TA-3 07/17 UF CS 0.013 0.006 0.016 0.012 0.007 0.019 0.012 0.010 0.041 3.0 050 20 17.00 150 20
Sandia Canyon at TA-3 07/17 UF DUP 3.0 050 20 17.00 150 20
Sandia Canyon at TA-3 10/17 UF CS 0.000 1.010 0.012 0.027 0.011 0.012 0.009 0.006 0.012 12 051 14 421 098 29
Sandia Canyon at TA-3 10/17 UF DUP 0.1 031 11 5.06 075 19
Mortandad Canyon (includes Ten Site Canyon, Cafiadia del Buey):

TA-55 07/17 UF CS

TA-55 07/17 UF CS 0.019 0.085 0.022 0.024 0.085 0.018 0.084 0.025 0.057 20 050 20 14.00 100 20
TA-55 10/07 F CS 0.6 030 09 393 060 16
TA-55 10/07 F DUP 0.007 0.011 0.041 0.017 0.012 0.037 0.047 0.016 0.039

TA-55 10/07 UF CS 0.004 0.008 0.034 11 041 09 9.85 159 1.8
TA-55 10/07 UF DUP 0.025 0.011 0.026 0.6 042 14 7.35 089 20
Cafiada del Buey near TA-46 10/23 UF CS

TA-54 MDA J 08/09 UF Cs

TA-54 MDA J 08/09 UF DUP

TA-54 MDA J 07/15 UF CS

TA-54 MDA J 07/17 F CS

TA-54 MDA J 07/17 UF CS

TA-54 MDA J 07/17 UF CS 0.003 0.006 0.028 0.007 0.005 0.010 0.012 0.010 0.040 1.0 050 20 8.00 100 20
TA-54 MDA J 10/07 UF CS 1.0 036 1.0 10.80 110 21
TA-54 MDA G-6 07729 F CS 0.008 0.006 0.021 0.008 0.009 0.030 0.102 0.022 0.012 12 050 13 5.19 079 19
TA-54 MDA G-6 07/29 F DUP

TA-54 MDA G-6 07/29 UF CS 0.150 0.032 0.032 0.422 0.070 0.025 3980 0.290 0.046 236.0 153.00 11.9 271.00 165.00 21.9
TA-54 MDA G-6 07/29 UF DUP 239.0 182.00 111 284.00 181.00 21.0
TA-54 MDA G-6 08/18 F CS 0.036 0.015 0.014 0.005 0.005 0.014 0.028 0.010 0.010 0.6 021 05 5.42 056 13
TA-54 MDA G-6 08/18 UF CS 0.173 0.034 0.028 0.188 0.036 0.022 0.082 0.021 0.047 14.4 371 12 23.50 168 17
TA-54 MDA G-6 08/18 UF DUP

TA-54 MDA G-6 10011 F Cs 0.009 0.008 0.028 0.024 0.009 0.008 0.023 0.012 0.035 11 032 08 257 044 13
TA-54 MDA G-6 10/11 F DUP

TA-54 MDA G-6 10/11 UF CS 0.208 0.072 0.149 0.400 0.105 0.172 0.150 0.037 0.058 1720 5530 38 196.00 4790 59
TA-54 MDA G-6 10/11 UF DUP

Cafiada del Buey at White Rock 07/29 UF CS

Caffiada del Buey at White Rock 07/29 F CS

Cafiada del Buey at White Rock 08/09 UF CS 2.860 0.419 0.049 0.325 0.061 0.049 0.200 0.064 0.054 713 2000 36 90.70 1320 47
Cafiada del Buey at White Rock 08/18 F CS 0.004 0.004 0.012 0.009 0.006 0.012 0.012 0.009 0.028 -0.1 028 10 2.83 053 16
Cafiada del Buey at White Rock 08/18 F DUP

Cafiada del Buey at White Rock 08/18 UF CS 0.142 0.035 0.045 0.152 0.035 0.036 0.060 0.030 0.041 78.9 4910 82 91.30 56.00 18.9
Cafiada del Buey at White Rock 08/18 UF DUP

Cafiada del Buey at White Rock 10/11 UF CS

Cafiada del Buey at White Rock 10/23 UF CS 0.116 0.039 0.035 0.308 0.066 0.035 0.137 0.040 0.072 194.0 90.60 7.7 248.00 101.00 98
Cafiada del Buey at White Rock 1028 F CS

Cafiada del Buey at White Rock 10/28 UF CS
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Table 5-11. Radiochemical Analysis of Runoff Samplesfor 2000 (pCi/L#) (Cont.)

Station Name Date Codes’ “*pu #9240py *TAm GrossAlpha Gross Beta Gross Gamma
Runoff Stations (Cont.)

Pajarito Canyon (includes Two-Mile, Three-Mile Canyons):

Pgjarito Canyon above Highway 501 06/28 F  CS 0.005 0.005 0.020 0.009 0.007 0.025 0.044 0.014 0.035 3.6 075 19 28.80 230 26
Pgjarito Canyon above Highway 501  06/28 UF CS

Pgjarito Canyon above Highway 501  06/28 UF TOTC 0.224 0.106 4.400 0.525 1.610 0.375 221.0 27.50 670.00 47.00
Pgjarito Canyon above Highway 501 09/08 F  CS 0.029 0.011 0.010 0.014 0.008 0.010 0.7 027 08 11.80 099 16
Pgjarito Canyon above Highway 501  09/08 F  DUP 0.006 0.010 0.042 0.035 0.015 0.016

Pgjarito Canyon above Highway 501  09/08 UF CS 0.079 0.024 0.041 1.050 0.163 0.032 332 40.80 105 75.70 92.50 30.0
Pgjarito Canyon above Highway 501  09/08 UF DUP 351 43.70 10.3 91.80 113.00 27.8
Pgjarito Canyon above Highway 501  10/23 F  CS 0.004 0.004 0.011 0.013 0.007 0.011 0.030 0.011 0.024 0.5 041 14 10.10 115 23
Pgjarito Canyon above Highway 501  10/23 F  DUP 0.004 0.004 0.012 0.000 1.000 0.033

Pgjarito Canyon above Highway 501  10/23 UF CS 0.009 0.016 0.068 0.174 0.043 0.067 0.056 0.016 0.012 134 299 16 32.70 286 27
Pagjarito Canyon above Highway 501  10/23 UF DUP

Pajarito Canyon at TA-22 06/28 F CS 0.009 0.005 0.008 0.017 0.007 0.008 0.032 0.011 0.022 34 080 23 24.40 200 27
Pagjarito Canyon at TA-22 06/28 UF CS

Pagjarito Canyon at TA-22 06/28 UF DUP

Pajarito Canyon at TA-22 06/28 UF TOTC 0.053 0.018 0.694 0.067 0.313 0.041 56.5 4.80 104.70 5.65
Starmers Gulch at TA-22 06/28 F CS 0.009 0.009 0.034 0.028 0.010 0.025 0.029 0.010 0.010 3.0 070 19 29.60 235 26
Starmers Gulch at TA-22 06/28 UF CS

Starmers Gulch at TA-22 06/28 UF TOTC 0.032 0.017 0.932 0.087 0.423 0.051 95.7 8.30 22890 1255
TA-54 MDA G-1 10/11 F Cs

TA-54 MDA G-1 10/11 UF CS 0.160 0.037 0.036 0.063 0.020 0.013 0.030 0.012 0.012 355 513 15 59.80 380 14
TA-54 MDA G-2 07/29 F CS -0.010 0.007 0.039 0.003 0.003 0.009 0.027 0.011 0.012 0.8 038 12 6.13 074 19
TA-54 MDA G-2 07/29 F DUP 0.003 0.003 0.008 0.017 0.007 0.008 0.058 0.016 0.029

TA-54 MDA G-2 07/29 UF CS 0.524 0.085 0.025 1.360 0.202 0.009 0.695 0.068 0.012 36.3 1320 21 48.00 341 30
TA-54 MDA G-2 08/09 F CS 0.005 0.006 0.015 0.011 0.008 0.015 0.052 0.016 0.013 0.3 036 12 4.80 088 25
TA-54 MDA G-2 08/09 F DUP 0.006 0.006 0.017 -0.004 0.004 0.045 0.033 0.012 0.011

TA-54 MDA G-2 08/09 UF CS 0.211 0.044 0.034 0.232 0.047 0.050 0.204 0.063 0.050 123.0 7190 31 151.00 3490 43
TA-54 MDA G-2 08/09 UF DUP 131.0 5730 25 141.00 2680 4.3
TA-54 MDA G-2 10/11 F Cs 0.025 0.010 0.023 0.028 0.010 0.008 0.020 0.012 0.037 0.7 027 08 3.29 048 14
TA-54 MDA G-2 10/11 UF CS 0.020 0.012 0.036 0.026 0.011 0.024 0.087 0.020 0.011 34.8 356 14 41.70 270 13
TA-54 MDA G-3 07/29 UF CS

TA-54 MDA G-3 08/09 UF CS 7.610 1.110 0.051 1.670 0.260 0.019 0.250 0.083 0.167 166.0 5340 38 157.00 2090 4.7
TA-54 MDA G-3 08/18 F CS 0.034 0.017 0.041 0.017 0.015 0.052 0.006 0.004 0.008 0.7 026 0.6 513 057 13
TA-54 MDA G-3 08/18 F DUP 0.016 0.008 0.011 0.004 0.004 0.011 0.010 0.014 0.050

TA-54 MDA G-3 08/18 UF CS 0.179 0.043 0.081 0.326 0.061 0.048 0.324 0.088 0.149 1940 69.30 194.0 176.00  54.30 176.0
TA-54 MDA G-3 08/18 UF DUP 1920 7800 6.0 166.00 50.70 10.1
TA-54 MDA G-3 10/11 F Cs

TA-54 MDA G-3 10/11 UF CS 0.022 0.011 0.027 0.241 0.045 0.027 0.242 0.035 0.030 415 1350 09 48.50 378 15
TA-54 MDA G-3 10025 F Cs

TA-54 MDA G-3 10/25 UF CS

TA-54 MDA G-3 10/28 F CS 0.000 1.000 0.024 -0.003 0.006 0.031 0.043 0.013 0.024 04 028 09 3.56 073 21
TA-54 MDA G-3 10/28 F  DUP

TA-54 MDA G-3 10/28 UF CS 0.032 0.012 0.030 0.181 0.026 0.024 0.149 0.026 0.011 124 310 21 17.90 182 25
TA-54 MDA G-5 10023 F Cs

TA-54 MDA G-5 10/23 UF CS 0.023 0.011 0.013 0.080 0.020 0.013 0.035 0.012 0.023 359 1050 19 45.90 455 28
TA-54 MDA G-4 08/15 UF CS 6.7 111 07 20.10 107 16
TA-54 MDA G-4 08/15 UF DUP 56 073 0.7 17.70 098 16
TA-54 MDA G-4 10/12 F Cs 0.006 0.005 0.009 0.048 0.014 0.009 0.863 0.074 0.026 20 039 08 5.39 053 13
TA-54 MDA G-4 10/12 F DUP 0.022 0.012 0.032 0.052 0.017 0.012 0.851 0.076 0.011

TA-54 MDA G-4 10/12 UF CS 0.017 0.008 0.009 0.118 0.026 0.009 1.340 0.105 0.048 9.2 256 1.0 15.40 111 14
TA-54 MDA G-4 10/12 UF DUP
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Table 5-11. Radiochemical Analysis of Runoff Samplesfor 2000 (pCi/L &) (Cont.)

Station Name Date Codes oy #924py *Am Gross Alpha GrossBeta Gross Gamma
Runoff Stations (Cont.)

Pajarito Canyon (includes Two-Mile, Three-Mile Canyons): (Cont.)

Pajarito Canyon above Highway 4 06/28 F CS -0.001 0.004 0.022 0.022 0.009 0.022 0.024 0.012 0.030 45 065 14 45.00 320 18
Pgjarito Canyon above Highway 4 06/28 F DUP

Pgjarito Canyon above Highway 4 06/28 UF CS 28.8 285 47 173.00 1200 4.6
Pajarito Canyon above Highway 4 06/28 UF TOTC 0.042 0.017 1.163 0.094 0.466 0.058 715 5.15 239.20 13.10
Pajarito Canyon above Highway 4 1024 F CS 0.000 1.010 0.009 0.017 0.008 0.009 0.000 1.000 0.034

Pajarito Canyon above Highway 4 10/24 UF CS 0.011 0.009 0.033 0.169 0.027 0.033 0.072 0.018 0.012

Pajarito Canyon above Highway 4 10/24 UF DUP

Pajarito Canyon above Highway 4 1027 F CS 0.087 0.022 0.011 0.064 0.019 0.029 0.031 0.012 0.026 21 075 18 12.50 127 25
Pajarito Canyon above Highway 4 10/27 UF CS 0.014 0.011 0.037 0.096 0.021 0.037 0.052 0.017 0.032 14.4 472 12 17.60 271 23
Water Canyon (includes Cafion del Valle, Potrillo, Fen ce, Indio Canyons):

Water Canyon above Highway 501 06/28 UF CS

Water Canyon above Highway 501 06/28 UF TOTC 0.039 0.011 0.840 0.060 0.594 0.057 46.6 3.50 211.80 11.85
Water Canyon above Highway 501 10023 F CS 0.000 0.006 0.030 0.008 0.008 0.030 0.015 0.008 0.023 24 081 14 14.50 155 23
Water Canyon above Highway 501~ 10/23 UF CS 0.113 0.051 0.061 1.150 0.180 0.166 0.425 0.088 0.044 337.0 432.00 149 580.00 710.00 30.6
Water Canyon above Highway 501 ~ 10/23 UF DUP 0.465 0.088 0.039

Carion del Valle above Highway 501  06/28 UF CS

Cafion del Valle above Highway 501  06/28 UF TOTC 0.042 0.020 0.808 0.081 0.311 0.048 118.1 9.45 306.00 16.00
Cafion del Valle above Highway 501 10/23 F  CS -0.010 0.007 0.048 0.015 0.012 0.038 0.009 0.007 0.023 0.5 038 12 9.53 108 24
Cafion del Valle above Highway 501  10/23 UF CS 0.360 0.111 0.089 2.450 0.331 0.089 0412 0.060 0.019 273.0 33200 19.7 514.00 624.00 29.1
Water Canyon above Highway 4 06/28 UF CS

Water Canyon above Highway 4 06/28 UF TOTC 0.044 0.029 1.223 0.127 0.420 0.075 80.2 7.65 244.20 13.30
Water Canyon above Highway 4 1027 F CS

Water Canyon above Highway 4 10/27 UF CS

Water Canyon above Highway 4 10/27 UF DUP

Indio Canyon at Highway 4 06/28 F CS 0.014 0.008 0.021 0.013 0.007 0.009 0.020 0.011 0.034 3.0 080 21 34.60 265 25
Indio Canyon at Highway 4 06/28 F DUP

Indio Canyon at Highway 4 06/28 UF CS

Water Canyon below Highway 4 06/28 F CS 0.006 0.008 0.034 0.025 0.009 0.009 0.022 0.014 0.041 31 080 22 40.90 310 30
Water Canyon below Highway 4 06/28 F DUP

Water Canyon below Highway 4 06/28 UF CS

Water Canyon below Highway 4 06/28 UF TOTC 0.243 0.079 3.220 0.340 0.818 0.158 214.0 21.50 483.00 28.50
Water Canyon below Highway 4 07/29 F Cs 0.011 0.007 0.010 0.023 0.010 0.010 0.053 0.016 0.012 6.1 101 14 17.60 159 29
Water Canyon below Highway 4 07/29 UF CS 0.296 0.057 0.014 2.950 0.434 0.047 4.200 0.365 0.033 63.3 1850 86 121.00 1210 122
Water Canyon below Highway 4 07/29 UF DUP 69.6 2110 87 148.00 1430 101
Water Canyon below Highway 4 08/12 UF CS

Water Canyon below Highway 4 08/18 F Cs 0.025 0.015 0.046 0.005 0.009 0.037 0.019 0.010 0.030 11 035 07 7.17 067 15
Water Canyon below Highway 4 08/18 F DUP 04 028 08 6.59 095 13
Water Canyon below Highway 4 08/18 UF CS 0.011 0.013 0.050 0.075 0.026 0.058 0.033 0.013 0.031 83 193 10 19.20 141 15
Water Canyon below Highway 4 10023 F Cs

Water Canyon below Highway 4 10/23 UF CS 212.0 9930 94 303.00 123.00 105
Water Canyon below Highway 4 10/23 UF DUP

Water Canyon below Highway 4 1027 F CS 0.069 0.020 0.012 0.017 0.009 0.012 0.032 0.011 0.024 0.6 041 13 8.07 100 24
Water Canyon below Highway 4 10/27 UF CS 0.064 0.015 0.009 0.465 0.047 0.025 0.211 0.037 0.053 457.0 55800 189 675.00 821.00 39.1
Potrillo Canyon near White Rock 08/09 UF CS 0.017 0.010 0.030 0.139 0.031 0.030 0.160 0.057 0.054 40.7 738 21 55.80 723 40
Potrillo Canyon near White Rock 1023 F CS 0.9 034 09 341 057 15
Potrillo Canyon near White Rock 10/23 F DUP 1.6 069 08 2.78 075 16
Potrillo Canyon near White Rock 10/23 UF CS 1480 6500 39 171.00 5280 7.3
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Table 5-11. Radiochemical Analysis of Runoff Samplesfor 2000 (pCi/L &) (Cont.)

Zpy

239‘240PU

Station Name Date Codes’ “Am GrossAlpha GrossBeta Gross Gamma
Runoff Stations (Cont.)

Ancho Canyon:

Ancho Canyon at TA-39 08/18 UF CS

Ancho Canyon at TA-39 10/28 UF CS

Ancho Canyon near Bandelier NP 08/18 UF CS

Ancho Canyon near Bandelier NP 08/18 UF DUP

Ancho Canyon near Bandelier NP 10/23 UF CS

Ancho Canyon near Bandelier NP 10/28 UF CS

Runoff Grab Samples

Upper Los Alamos Reservoir 08/31 F Cs 0.036 0.012 0.010 0.004 0.006 0.026 0.004 0.008 0.035

Upper Los Alamos Reservoir 08/31 F DUP

Upper Los Alamos Reservoir 08/31 UF Cs 0.004 0.004 0.011 0.008 0.009 0.031 0.022 0.009 0.010

Upper Los Alamos Reservoir 08/31 UF DUP

Los Alamos Reservoir 08/31LF CS 0.038 0.015 0.031 0.013 0.008 0.011 0.026 0.009 0.009

Los Alamos Reservoir 08/31 UF CS 0.000 1.010 0.014 0.005 0.009 0.039 0.020 0.010 0.025

Los Alamos Reservoir 08/31 UF DUP

Los Alamos Canyon at SR-4 Weir 07/21 F CS 0.125 0.027 0.009 0.028 0.011 0.009 0.084 0.019 0.028 5.7 111 12 33.50 237 23
Los Alamos Canyon at SR-4 Weir 07/21 F DUP 4.2 071 14 37.00 257 21
Los Alamos Canyon at SR-4 Weir 07/21 UF Cs 0.042 0.016 0.031 0.386 0.068 0.031 0.180 0.029 0.034 271 947 50 69.10 2150 116
Los Alamos Canyon at SR-4 Weir 07/21 UF DUP 0.062 0.017 0.009 0.455 0.075 0.025 0.179 0.027 0.009

Rendija Canyon at 3rd Crossing 07/17 F CsS

Rendija Canyon at 3rd Crossing 07/17 F CsS 0.007 0.055 0.020 0.030 0.085 0.007 0.020 0.011 0.029 1.0 050 20 19.00 150 20
Rendija Canyon at 3rd Crossing 07/17 UF CS

Rendija Canyon at 3rd Crossing 07/17 UF DUP

Rendija Canyon at 3rd Crossing 07/17 UF TOTC 1.000 0.000 15.000 1.500 2.000 0.000 480.0 38.00 1,054.00 64.00 1,249.00 36.0
Rendija Canyon at 3rd Crossing 07/17 UF TOTC

Guaje Canyon at SR-502 07/09 F CsS 0.003 0.005 0.024 0.022 0.008 0.008 0.038 0.017 0.044

Guaje Canyon at SR-502 07/09 UF CS

Guaje Canyon at SR-502 07/09 UF TOTC 1.228 17.727 5.552

Guaje Canyon at SR-502 09/08 F Cs 0.004 0.009 0.036 0.015 0.010 0.028 33 060 06 14.90 118 15
Guaje Canyon at SR-502 09/08 UF Cs 0.354 0.127 0.237 7.630 1.220 0.237 367.0 2,230.00 81.2 685.00 4,160.00 153.0
Starmer's Gulch above Highway 501  10/23 F CS 0.008 0.010 0.039 0.025 0.012 0.031 0.020 0.012 0.037 29 066 0.6 20.10 119 14
Starmer's Gulch above Highway 501  10/23 F DUP

Starmer's Gulch above Highway 501  10/23 UF CS 0.219 0.079 0.074 3.070 0.338 0.074 0.373 0.058 0.021 161.0 7210 7.1 268.00 109.00 10.2
Two-Mile Canyon at Highway 501  10/23 F  CS 0.015 0.009 0.014 0.025 0.013 0.037 0.028 0.015 0.041 33 082 13 21.20 145 20
Two-Mile Canyon at Highway 501 10/23 F DUP

Two-Mile Canyon at Highway 501~ 10/23 UF CS 0.078 0.032 0.035 1.090 0.135 0.035 0.473 0.070 0.023 2460 315.00 145 44300 542.00 287
Pajarito Canyon at TA-18 Culvert 06/28 F CS 0.005 0.005 0.020 0.013 0.007 0.009 0.040 0.015 0.030 5.7 070 13 38.60 275 18
Pgjarito Canyon at TA-18 Culvert 06/28 UF CS

Pgjarito Canyon at TA-18 Culvert 06/28 UF TOTC 0.197 0.097 3.760 0.430 1.180 0.235 203.0 22.50 593.00 36.00
Pgjarito Canyon at G-1 06/28 F CS 0.015 0.007 0.008 0.016 0.007 0.018 0.040 0.013 0.024 4.1 065 15 47.20 33 17
Pgjarito Canyon at G-1 06/28 UF CS

Pgjarito Canyon at G-1 06/28 UF TOTC 0.075 0.024 0.837 0.091 0.259 0.053 48.2 4.85 254.20 14.35
Pajarito Canyon at SR-4 Culvert 06/28 F CS -0.004 0.008 0.039 0.016 0.007 0.009 0.009 0.007 0.024 5.6 075 16 44.50 320 19
Pajarito Canyon at SR-4 Culvert 06/28 F DUP 7.0 090 19 47.30 33 19
Pajarito Canyon at SR-4 Culvert 06/28 UF CS

Pajarito Canyon at SR-4 Culvert 06/28 UF TOTC 0.117 0.044 2.250 0.200 0.975 0.131 125.1 11.30 339.00 18.50
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Table 5-11. Radiochemical Analysis of Runoff Samplesfor 2000 (pCi/L?) (Cont.)

Station Name Date Codes’ #8py 20240py, 2Am

Gross Alpha Gross Beta Gross Gamma
Water Quality Standards’
DOE DCG for Public Dose 40 30 30 30 1,000.00
DOE Drinking Water System DCG 16 12 1.2 12 40.00
EPA Primary Drinking Water Standard 15
EPA Screening Level 50.00
NMWQCC Groundwater Limit
Historical Maximum for UF data 1.5308 15.778 15.168 640.8 1,637.00 622.50
Historical Maximum for F data 0.105 0.99 3.509 275 40.00 499.20

2Except where noted. Three columns are listed: the first is the analytical result, the second is the radioactive counting uncertainty (1 standard deviation), and the third is the analytic laboratory

measurement-specific minimum detectable activity.

b Codes: UF-Unfiltered sample; F—Filttered Sample; CS-Customer Sample; DUP-Laboratory Duplicate; TOTC—Total Concentration Calculated from Laboratory Data; TOTC D—Total Concentration

Calculated from Laboratory Duplicate.
¢ Less than symbol (<) means measurement was below the specified limit of detection of the anytical method.
d Standards given here for comparison only; see Appendix A.
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Table 5-12. Comparison of Radionuclidesin Unfiltered Runoff Samplesfor 2000 to Standards?

Value/

LabQual Minimum Minimum DOE  Result/
Station Name Date Codes’ Analyte  Result® Uncertainty’ MDA® Units Code¢  Standard Standard Minimum Standard Type DCG DOE DCG
Runoff Stations
L os Alamos Canyon (includes Pueblo, DP Canyons):
Los Alamos Canyon at Los Alamos 06/03 UF CS Gross Alpha 13.8 0.7 1.9 pCi/L 0.92 15 NMLVSTK WTR STD
Los Alamos Canyon at Los Alamos 07/18 UF TOTC Gross Alpha 118.0 85 pCi/L 7.87 15 NM LVSTK WTR STD 30 3.93
Los Alamos Canyon at Los Alamos 07/18 UF TOTC GrossAlpha 324.0 275 pCi/L 21.60 15 NMLVSTK WTR STD 30 10.80
Los Alamos Canyon below TA-2 06/02 UF CS  GrossAlpha 268.0 108 21.0 pCi/L 17.87 15 NM LVSTK WTRSTD 30 8.93
DP Canyon at Mouth 10/12 UF CS  **Am 20.700 1420 0.069 pCi/L 0.69 30 DOEDCG
DP Canyon at Mouth 10/12 UF CS  GrossAlpha 14.4 21 1.4 pCi/L 0.96 15 NM LVSTK WTRSTD
DP Canyon at Mouth 06/02 UF CS  GrossAlpha 328.0 133 240 pCilL 21.87 15 NMLVSTK WTRSTD 30 10.93
Los Alamos Canyon near LosAlamos  10/17 UF CS Gross Alpha 10.3 15 1.6 pCi/L 0.69 15 NMLVSTK WTRSTD
Los Alamos Canyon near LosAlamos 10/23 UF CS Gross Alpha 139.0 435 4.4 pCi/lL 9.27 15 NM LVSTK WTR STD 30 4.63
Los Alamos Canyon near LosAlamos  10/27 UF CS  Gross Alpha 257 47 2.0 pCi/L 171 15 NMLVSTK WTRSTD
Los Alamos Canyon near Los Alamos 06/02 UF CS Gross Alpha 570.0 238 50.0 pCi/lL 38.00 15 NMLVSTK WTR STD 30 19.00
Los Alamos Canyon near Los Alamos  06/02 UF CS  GrossBeta 930.0 350 70.0 pCi/lL 0.93 1,000 DOEDCG
Los Alamos Canyon near LosAlamos 06/03 UF CS  GrossAlpha 109.0 45 9.7 pCi/lL 7.27 15 NMLVSTK WTR STD 30 3.63
Los Alamos Canyon near LosAlamos 06/03 UF DUP  Gross Alpha 81.0 33 7.6 pCi/lL 5.40 15 NM LVSTK WTR STD 30 2.70
Los Alamos Canyon near LosAlamos  07/09 UF TOTC ***°Pu 24.773 pCi/L 0.83 30 DOEDCG
Pueblo Canyon near Los Alamos 10/23 UF CS  ***°py 22.800 1410 0.081 pCi/L 0.76 30 DOEDCG
Pueblo Canyon near Los Alamos 10/23 UF DUP ****py 20.700 1.200 0.068 pCi/L 0.69 30 DOEDCG
Pueblo Canyon near Los Alamos 10/27 UF CS Gross Alpha 224 4.3 1.8 pCi/L 1.49 15 NM LVSTK WTR STD
Pueblo Canyon near Los Alamos 1027 UF CS  ®*py 15.100 0.836 0.010 pCi/L 0.50 30 DOEDCG
Mortandad Canyon (includes Ten Site Canyon, Cafiada del Buey):
TA-54 MDA G-6 08/18 UF CS  GrossAlpha 14.4 37 1.2 pCi/lL 0.96 15 NMLVSTK WTR STD
TA-54 MDA G-6 10/11 UF CS  GrossAlpha 172.0 55.3 3.8 pCi/lL 11.47 15 NM LVSTK WTRSTD 30 5.73
Cafiada del Buey at White Rock 08/09 UF CS  GrossAlpha 713 20.0 3.6 pCi/lL 475 15 NMLVSTK WTR STD 30 2.38
Pajarito Canyon (includes Two-Mile, Three-Mile Canyons):
Pajarito Canyon above Highway 501  10/23 UF CS Gross Alpha 134 30 1.6 pCi/L 0.89 15 NMLVSTK WTR STD
Pgjarito Canyon above Highway 501  06/28 UF CS Gross Alpha 18.8 21 4.1 pCi/lL 125 15 NM LVSTK WTR STD
Pajarito Canyon above Highway 501 ~ 06/28 UF TOTC GrossAlpha  221.0 275 pCi/L 1473 15 NM LVSTK WTRSTD 30 7.37
Pajarito Canyon above Highway 501  06/28 UF TOTC Gross Beta 670.0 47.0 pCi/L 0.67 1,000 DOEDCG
Pajarito Canyon at TA-22 06/28 UF CS  GrossAlpha 7.9 10 1.9 pCi/L 0.53 15 NM LVSTK WTRSTD
Pajarito Canyon at TA-22 06/28 UF DUP GrossAlpha 7.8 10 1.9 pCi/L 0.52 15 NM LVSTK WTRSTD
Pajarito Canyon at TA-22 06/28 UF TOTC GrossAlpha 56.5 48 pCi/L 3.77 15 NMLVSTK WTRSTD 30 1.88
Starmers Gulch at TA-22 06/28 UF CS Gross Alpha 11.7 13 2.3 pCi/L 0.78 15 NMLVSTK WTRSTD
Starmers Guich at TA-22 06/28 UF TOTC GrossAlpha 95.7 8.3 pCi/L 6.38 15 NM LVSTK WTRSTD 30 3.19
TA-54 MDA G-1 10/11 UF CS  GrossAlpha 355 51 1.5 pCi/L 2.37 15 NMLVSTK WTRSTD 30 118
TA-54 MDA G-2 10/11 UF CS  GrossAlpha 34.8 3.6 1.4 pCi/L 2.32 15 NM LVSTK WTRSTD 30 116
TA-54 MDA G-3 08/09 UF CS  GrossAlpha 166.0 53.4 3.8 pCi/lL 11.07 15 NM LVSTK WTRSTD 30 5.53
TA-54 MDA G-3 10/11 UF Cs Gross Alpha 415 135 0.9 pCi/lL 277 15 NMLVSTK WTR STD 30 1.38
TA-54 MDA G-3 10/28 UF CS  GrossAlpha 124 31 2.1 pCi/L 0.83 15 NM LVSTK WTRSTD
TA-54 MDA G-5 10/23 UF CS  GrossAlpha 35.9 105 1.9 pCi/L 2.39 15 NM LVSTK WTR STD 30 1.20
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Table 5-12. Comparison of Radionuclidesin Unfiltered Runoff Samplesfor 2000 to Standar ds? (Cont.)

Value/

LabQual Minimum Minimum DOE  Result/
Station Name Date Codes’ Analyte  Result® Uncertainty’ MDA® Units Code¢  Standard Standard Minimum Standard Type DCG DOE DCG
Runoff Stations (Cont.)
Pajarito Canyon (includes Two-Mile, Three-Mile Canyons): (Cont.)
TA-54 MDA G-4 10/12 UF Cs Gross Alpha 9.2 2.6 1.0 pCi/L 0.62 15 NM LVSTK WTR STD
Pajarito Canyon above Highway 4 10/27 UF CS  GrossAlpha 144 47 1.2 pCilL 0.96 15 NMLVSTK WTR STD
Pajarito Canyon above Highway 4 06/28 UF CS Gross Alpha 28.8 29 4.7 pCi/lL 1.92 15 NM LVSTK WTR STD
Pajarito Canyon above Highway 4 06/28 UF TOTC GrossAlpha 715 5.2 pCi/L 477 15 NM LVSTK WTR STD 30 2.38
Water Canyon (includes Cafion del Valle, Potrillo, Fence, Indio Canyons):
Water Canyon above Highway 501 06/28 UF CS  GrossAlpha 18.4 2.3 4.9 pCi/lL 1.23 15 NMLVSTK WTR STD
Water Canyon above Highway 501 06/28 UF TOTC Gross Alpha 46.6 35 pCi/L 311 15 NM LVSTK WTR STD 30 155
Canon del Valleabove Highway 501  06/28 UF CS  Gross Alpha 25.0 2.9 5.7 pCilL 167 15 NMLVSTK WTR STD
Canon del Valle above Highway 501  06/28 UF TOTC Gross Alpha 1181 9.5 pCi/L 7.87 15 NM LVSTK WTR STD 30 3.94
Water Canyon at Highway 4 06/28 UF CS Gross Alpha 13.2 16 3.2 pCi/lL 0.88 15 NM LVSTK WTR STD
Water Canyon at Highway 4 06/28 UF TOTC Gross Alpha 80.2 7.7 pCi/L 5.35 15 NM LVSTK WTR STD 30 2.67
Water Canyon below Highway 4 07/29 UF CS Gross Alpha 63.3 185 8.6 pCi/L 4.22 15 NM LVSTK WTR STD 30 211
Water Canyon below Highway 4 07/29 UF DUP GrossAlpha 69.6 21.1 8.7 pCi/lL 4.64 15 NMLVSTK WTRSTD 30 2.32
Water Canyon below Highway 4 08/18 UF CS Gross Alpha 8.3 19 1.0 pCi/L 0.55 15 NM LVSTK WTR STD
Water Canyon below Highway 4 06/28 UF CS Gross Alpha 12.6 25 6.8 pCi/L 0.84 15 NM LVSTK WTR STD
Water Canyon below Highway 4 06/28 UF TOTC Gross Alpha 214.0 215 pCi/L 14.27 15 NM LVSTK WTR STD 30 7.13
Potrillo Canyon near White Rock 08/09 UF CS Gross Alpha 40.7 74 2.1 pCilL 271 15 NM LVSTK WTR STD 30 1.36
Runoff Grab Samples
Rendija Canyon at 3rd Crossing 07/17 UF TOTC Gross Alpha 480.0 38.0 pCi/L 32.00 15 NM LVSTK WTR STD 30 16.00
Rendija Canyon at 3rd Crossing 07/17 UF TOTC Gross Beta 1054.0 64.0 pCi/L 1.05 1,000 DOEDCG 1,000 1.05
Rendija Canyon at 3rd Crossing 07/17 UF TOTC **°Pu 15.000 1.500 pCi/L 0.50 30 DOEDCG
Guaje Canyon at SR-502 07/09 UF TOTC **°Pu 17.727 pCi/L 0.59 30 DOEDCG
Pagjarito Canyon at TA-18 Culvert 06/28 UF TOTC Gross Alpha 203.0 225 pCi/L 13.53 15 NM LVSTK WTR STD 30 6.77
Pgjarito Canyon at TA-18 Culvert 06/28 UF TOTC Gross Beta 593.0 36.0 pCi/L 0.59 1,000 DOEDCG
Pgjarito Canyon at G-1 06/28 UF CS Gross Alpha 16.5 3.0 8.0 pCi/lL 1.10 15 NM LVSTK WTR STD
Pgjarito Canyon at G-1 06/28 UF TOTC Gross Alpha 48.2 49 pCi/L 321 15 NM LVSTK WTR STD 30 161
Pajarito Canyon at SR-4 Culvert 06/28 UF CS Gross Alpha 16.9 20 4.1 pCi/lL 1.13 15 NM LVSTK WTR STD
Pagjarito Canyon at SR-4 Culvert 06/28 UF TOTC Gross Alpha 125.1 11.3 pCi/L 8.34 15 NM LVSTK WTR STD 30 417

aValues shown in the val/min std column are greater than 50% of the minimum standard used for comparison purposes. The minimum standard is either the DOE derived concentration guide (DCG) or the New Mexico

Livestock Watering Standard, which contain applicable radionuclide standards for unfiltered storm water runoff.

b Codes: UF-Unfiltered Sample; F—Filtered Samples; CS-Customer Sample; DUP-Duplicate; TOTC-Value Calculated from Other Results; TOTCD-Duplicate Calculated Value.
¢Values shown in the results column are >50% of the referenced standards. Not all data are shown.

d One standard deviation radioactivity counting uncertainty.
€Minimum detectable activities.
f Codes: B—analyte found in lab blank; U-analyte not detected.
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Table 5-13. Comparison of Radionuclidesin Filtered Runoff Water Samples for 2000 to Standar ds?

Lab Value

Qual  Minimum Minimum DOE Result/ DOE
Station Name Date Codes’ Analyte Result® Uncertainty’ MDA® Units Codé Standard Standard  Minimum Standard Type DCG DCG
Runoff Stations
L os Alamos Canyon (includes Pueblo, DP Canyons):
Los Alamos Canyon at Los Alamos 0718 F cs s 4.24 043  0.39 pCi/L 0.53 8 EPA PRIM DW STD
DP Canyon at Mouth 1027 Fcs s 7.33 031  0.48 pCi/L 0.92 8 EPA PRIM DW STD
Los Alamos Canyon near LosAlamos  10/23 F CS DOgr 4.60 047 1.23 pCi/lL 0.58 8 EPA PRIM DW STD
Pajarito Canyon (includes Two-Mile, Three-Mile Canyons):
TA-54 MDA G-2 1011 Fcs cs 62.40 233 2.33 pCi/lL 0.52 120 DOE DW DCG
TA-54 MDA G-4 1012 Fcs *'Am 0.863 0.074 0.026 pCi/L 0.72 1.2 DOEDW DCG
TA-54 MDA G-4 10/12 F DUP **Am 0.851 0.076 0.011 pCi/L 071 12 DOEDW DCG
Pajarito Canyon above Highway 4 06/28 F Ccs s 6.10 0.60 0.35 pCi/L 0.76 8 EPAPRIM DW STD
Pajarito Canyon above Highway 4 06/28 F DUP Psr 6.00 055 0.32 pCilL 0.75 8 EPA PRIM DW STD
Water Canyon (includes Cafion del Valle, Potrillo, Fence, Indio Canyons):
Water Canyon above Highway 501 1023 F cs Ps 5.07 055 1.35 pCi/L 0.63 8 EPA PRIM DW STD
Indio Canyon at Highway 4 06/28 F Ccs s 5.01 049 0.36 pCi/L 0.63 8 EPAPRIM DW STD
Water Canyon below Highway 4 0628 F cs P 5.40 055 0.38 pCi/lL 0.68 8 EPA PRIM DW STD
Los Alamos Canyon at SR-4 Weir 0721 Fcs Ps 26.60 442  2.69 pCi/lL 333 8 EPA PRIM DW STD
Rendija Canyon at 3rd Crossing 0717 F cs s 450 045 0.38 pCi/L 0.56 8 EPA PRIM DW STD
Pajarito Canyon at TA-18 Culvert 0628 F cs P 5.40 050 0.34 pCi/lL 0.68 8 EPA PRIM DW STD
Pgjarito Canyon at G-1 0628 F cs Ps 5.60 055 0.34 pCi/L 0.70 8 EPA PRIM DW STD
Pagjarito Canyon at SR-4 Culvert 06/28 F cs Psr 6.30 0.60 0.37 pCi/L 0.79 8 EPA PRIM DW STD

2Values shown in the val/min std column are greater than 50% of the minimum standard used for comparison purposes. The minimum standard is either the DOE derived concentration guide
(DCG), the DOE drinking water DCG, the EPA primary DW standard, or the New Mexico Groundwater Limit, which contain applicable radionuclide standards for filtered storm water runoff.

bCodes: UF-Unfiltered Sample; F—Filtered Samples; CS-Customer Sample; DUP-Duplicate.

CValues shown in the results column are >50% of the referenced standards. Not all data are shown.

dOne standard deviation radioactivity counting uncertainty.

€Minimum detectable activities.

f Codes: B-analyte found in lab blank; U-analyte not detected.
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5. Surface Water, Groundwater, and Sediments

Table 5-14. Calculated Radionuclides Concentrations and Uncertainties for Suspended Sedimentsin Runoff

Samples (pCi/g unless other wise noted)?

Ratio
TSSP Radionuclide Concentration/
Station Name Date (mg/L) Analyte Concentration Uncertainty® SALd SAL
Twomile above Hwy 501 1023 9,010 1¥Cs 56.7 5.8 4.4 12.9
Guaje Canyon at SR-502 07/09 37,000 137Cs 9.7 4.4 22
LosAlamos near LosAlamos 06/03 2,300 137Cs 9.4 1.3 4.4 2.1
LosAlamos near LosAlamos 07/09 14,900 137Cs 7.2 4.4 1.6
Rendija Canyon 3rd Crossing 07/17 38,000 137Cs 7.0 0.9 4.4 1.6
Pajarito above Hwy 4 06/28 2,400 137Cs 6.6 4.4 15
Pajarito at Hwy 4 Culvert 06/28 5,700 137Cs 6.5 4.4 1.5
Water below Hwy 4 06/28 9,400 137Cs 6.5 4.4 15
Water below Hwy 4 06/28 9,400 137Cs 6.5 4.4 15
Pgjarito at TA-18 06/28 16,000 137Cs 6.0 4.4 1.4
G-6 08/18 1,333 13Cs 5.2 13 4.4 1.2
LosAlamosnear LosAlamos 10/23 3,030 137Cs 5.1 14 4.4 1.2
LosAlamosat LosAlamos ~ 07/18 20,900 137Cs 4.9 0.7 4.4 1.1

aTable shows radionuclides found at levels greater than SALSs.
bSamples with total suspended solids (TSS) concentrations less than 1000 mg/L not included because of larger uncertainty in the

calculated concentrations.

CUnable to calculate total propogated uncertainty for some samples because of missing estimates of measurement uncertainty.

dScreening Action Level; Environmental Restoration 1997; see text for details.
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Table 5-15. Chemical Quality of Runoff Samplesfor 2000 (mg/L 2)

CN

CO, Total NOs+ CN Lab  conductance
Station Name Date Codes’ Ca Mg K Na CI so, Alkalinity ~Alkalinity F PO,P NO,N (amen)® (Total) TDS' TSS* pH' (uSlcm)
Runoff Stations
L os Alamos Canyon (includes Pueblo, DP Canyons):
Los Alamos Canyon at Los Alamos 06/03 F CS 420 62 120 67
Los Alamos Canyon at Los Alamos 06/03 UF CS 250
Los Alamos Canyon at Los Alamos 06/03 UF CS 500 71 130 6.8 180 007 <* 00100 0.0180 240
Los Alamos Canyon at Los Alamos 07/18 F Cs 580 11.0 180 40
Los Alamos Canyon at Los Alamos 07/18 UF CS 2400 20.0 300 50 094 067 < 0.0100 9,800
Los Alamos Canyon at Los Alamos 07/18 UF TOTC 0.1300
Los Alamos Canyon at Los Alamos 07/18 UF CS 32,000
Los Alamos Canyon at Los Alamos 07/19 UF Cs 35,000
Los Alamos Canyon at Los Alamos 07/19 UF CS 36,000
Los Alamos Canyon at Los Alamos 09/12 F Cs 10.9 36 85 185 < 186
Los Alamos Canyon at Los Alamos 09/12 F CS 346
Los Alamos Canyon at Los Alamos 09/12 F DUP 350
Los Alamos Canyon at Los Alamos 09/12 UF CS 12.0 0.84 0.06 < 0.0028 < 0.0028 320
Los Alamos Canyon at Los Alamos 09/12 UF DUP < 0.0028 < 0.0028
Los Alamos Canyon at Los Alamos 09/12 UF CS 221
Los Alamos Canyon at Los Alamos 09/12 UF DUP 226
Los Alamos Canyon below TA-2 06/02 UF CS 340 59 76 140 024  0.09 < 0.0100 4,500
Los Alamos Canyon below TA-2 06/02 UF CS 3,400
Los Alamos Canyon below TA-2 10/23 UF CS 4.7 0.23 < 0.01 < 0.0028 < 0.0028
Head of DP Canyon 10/23 UF CS < 0.0028 < 0.0028
DP Canyon below Meadow at TA-21 07/25 F  CS 0.8
DP Canyon below Meadow at TA-21 07/25 UF CS 17 < 0.0028 < 0.0028 302
DP Canyon below Meadow at TA-21 07/25 UF CS 298
DP Canyon below Meadow at TA-21 10023 F CS 60
DP Canyon below Meadow at TA-21 10/23 F  DUP 66
DP Canyon below Meadow at TA-21 10/23 UF CS 4.0 023 012 < 0.0028 < 0.0028 70
DP Canyon below Meadow at TA-21 1027 F CS 0.5 14 21 19 < 19
DP Canyon below Meadow at TA-21 10/27 F  DUP 0.5
DP Canyon below Meadow at TA-21 10/27 UF CS 3.7 < 0.0028 < 0.0028 1,700
DP Canyon below Meadow at TA-21 10/27 UF DUP 1,840
DP Canyon at Mouth 06/02 UF CS 350 30 64 67 081 029 < 0.0100 3,300
DP Canyon at Mouth 06/02 UF CS 5,800
DP Canyon at Mouth 10/12 UF CS 2,750
DP Canyon at Mouth 10/12 UF DUP 3,550
DP Canyon at Mouth 10/12 UF CS 1,800
DP Canyon at Mouth 10/12 UF DUP 4,300
DP Canyon at Mouth 10/23 F CS 66
DP Canyon at Mouth 10/23 F  DUP 68
DP Canyon at Mouth 10/23 UF CS 5.9 040 0.08 < 0.0028 < 0.0028 69
DP Canyon at Mouth 10/23 UF DUP < 0.0028 < 0.0028
DP Canyon at Mouth 1027 F CS 0.7 24 28 245 < 25
DP Canyon at Mouth 1027 F  CS 104
DP Canyon at Mouth 10/27 F  DUP 92
DP Canyon at Mouth 10/27 UF CS 9.0 < 0.0028 < 0.0028 4,150 ez
DP Canyon at Mouth 10/27 UF DUP 5,320
DP Canyon at Mouth 10/27 UF CS 4,670
DP Canyon at Mouth 10/27 UF DUP 5,890
DP Canyon at Mouth 10/27 UF TRP 6,110
Los Alamos Canyon near Los Alamos 06/02 UF CS 610 7.7 110 110 082 034 < 0.0100 8,800
Los Alamos Canyon near Los Alamos 06/02 UF CS 23,000
Los Alamos Canyon near Los Alamos 06/03 F CS 450 6.8 120 120
Los Alamos Canyon near Los Alamos 06/03 UF CS 1,900
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Table 5-15. Chemical Quality of Runoff Samples for 2000 (mg/L?) (Cont.)

co, Total Nos+  CN CN Lab  conductance
Station Name Date Code SO, Ca Mg K Na ClI so, Alkalinity ~Alkalinity F PO,/P NO,N (amen)® (Total) TDS' TS pH' (uS/cm)
Runoff Stations (Cont.)
L os Alamos Canyon (includes Pueblo, DP Canyons): (Cont.)
Los Alamos Canyon near Los Alamos 06/03 UF CS 960 95 150 120 370 < 0.05 < 0.0100 0.0280 2,300
Los Alamos Canyon near Los Alamos 07/09 UF CS 4100 230 320 130 130 1.00 < 0.0100 15,000
Los Alamos Canyon near Los Alamos 07/09 UF DUP 4090 228 316 128 < 0.0100 14,800
Los Alamos Canyon near Los Alamos 07/09 UF TOTC 0.0700
Los Alamos Canyon near Los Alamos 07/09 F CS 410 61 140 94
Los Alamos Canyon near Los Alamos 07/09 UF CS 12,000
Los Alamos Canyon near Los Alamos 10/17 UF CS 1,680
Los Alamos Canyon near Los Alamos 10/17 UF DUP 1,820
Los Alamos Canyon near Los Alamos 10/17 UF Cs 1,670
Los Alamos Canyon near Los Alamos 10/17 UF DUP 1,710
Los Alamos Canyon near Los Alamos 10/17 UF TRP 1,790
Los Alamos Canyon near Los Alamos 10/23 F CS 1.0 48 16 288 < 1 29
Los Alamos Canyon near Los Alamos 1023 F Cs 102
Los Alamos Canyon near Los Alamos 10/23 F DUP 110
Los Alamos Canyon near Los Alamos 10/23 UF CS 6.5 < 0.0028  0.0038 2,880 82
Los Alamos Canyon near Los Alamos 10/23 UF DUP < 0.0028  0.0051 3,180
Los Alamos Canyon near Los Alamos 10/23 UF CsS 14,000
Los Alamos Canyon near Los Alamos 10/23 UF DUP 15,100
Los Alamos Canyon near Los Alamos 1027 F CS 26 79 41 489 < 1 49
Los Alamos Canyon near Los Alamos 10/27 UF CS < 0.0028  0.0080 3,340
Los Alamos Canyon near Los Alamos 10/27 UF DUP 3,480
Los Alamos Canyon near Los Alamos 10/27 UF TRP 3,660
Los Alamos Canyon near Los Alamos 10/30 UF Cs < 0.0028  0.0061 290
Los Alamos Canyon near Los Alamos 10/30 UF DUP < 0.0028 < 0.0028 298
Pueblo Canyon near Los Alamos 10/23 F Cs 51
Pueblo Canyon near Los Alamos 10/23 F CS 324
Pueblo Canyon near Los Alamos 10/23 F DUP 332
Pueblo Canyon near Los Alamos 10/23 UF CS 20.8 438 064 0.0032  0.0033 308
Pueblo Canyon near Los Alamos 10/27 UF CS < 0.0028 0.0153 3,910
Pueblo Canyon near Los Alamos 10/27 UF DUP 5,780
Pueblo Canyon near Los Alamos 10/27 UF CS 4,110
Pueblo Canyon near Los Alamos 10/27 UF DUP 4,120
Sandia Canyon:
Sandia Canyon near TA-3 07/16 UF CS 270
Sandia Canyon near TA-3 07/17 UF CS 740
Sandia Canyon near TA-3 07/17 UF CS 120 20 30 80 016 053 < 0.0100 < 0.0100 570
Sandia Canyon near TA-3 10/17 UF Cs 100
Sandia Canyon near TA-3 10/17 UF DUP 90
Sandia Canyon near TA-3 10/17 UF Cs 100
Sandia Canyon near TA-3 10/17 UF DUP 110
Mortandad Canyon (includes Ten Site Canyon, Cafiada del Buey):
TA-55 07/17 UF CS 250
TA-55 07/17 UF CS 80 08 10 10 014 071 < 0.0100 < 0.0100 150
TA-55 10/07 F CS < 6
TA-55 10/07 UF CS 0.6 0.08 058 < 0.0028 < 0.0028 58 28
TA-55 10/07 UF DUP 0.6 < 0.0028 < 0.0028 28
TA-55 10/07 UF CS 111
TA-55 10/07 UF DUP 113
Cafiada del Buey near TA-46 10/23 UF CS 6.0 < 0.0028 < 0.0028
TA-54 MDA J 08/09 F CS 106
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Table 5-15. Chemical Quality of Runoff Samplesfor 2000 (mg/L &) (Cont.)

CO, Total NO,+ CN CN Lab  conductance
Station Name Date Codes® S0, Ca Mg K Na ClI so, Alkalinity ~ Alkalinity F PO,<P NO;-N (amen)° (Total) TDS' TS pH' (uS/cm)
Runoff Stations (Cont.)
Mortandad Canyon (includes Ten Site Canyon, Cafiada del Buey): (Cont.)
TA-54 MDA J 08/09 F DUP 106
TA-54 MDA J 08/09 UF CS 18.0 4,290 45
TA-54 MDA J 08/09 UF DUP 17.8
TA-54 MDA J 08/09 UF CS 2,310
TA-54 MDA J 07/15 UF CS 50
TA-54 MDA J 07/15 UF CS 180 10 10 10 0.09 1.00 70 93
TA-54 MDA J 07/15 UF DUP 73 94
TA-54 MDA J 07/17 UF CS 87
TA-54 MDA J 07/17 UF CS < 0.0100 < 0.0100 37
TA-54 MDA J 10/07 F CS 17
TA-54 MDA J 10/07 F DUP 19
TA-54 MDA J 10/07 UF CS 05 010 0.81 < 0.0028 < 0.0028 32 34
TA-54 MDA J 10/07 UF DUP 35
TA-54 MDA J 10/07 UF CS 75
TA-54 MDA J 10/07 UF DUP 90
TA-54 MDA G-6 07/29 F CS 14.2
TA-54 MDA G-6 07/29 F CS 254
TA-54 MDA G-6 07/29 F  DUP 264
TA-54 MDA G-6 07/29 UF CS 315 103 047 3,810 306
TA-54 MDA G-6 07/29 UF CS 4,260
TA-54 MDA G-6 08/09 F CS 161
TA-54 MDA G-6 08/09 UF CS < 0.0028  0.0031 6,230 22,100
TA-54 MDA G-6 08/09 UF DUP < 0.0028  0.0038
TA-54 MDA G-6 08/09 UF CS 5,560
TA-54 MDA G-6 08/18 F CS 79
TA-54 MDA G-6 08/18 F CS 210
TA-54 MDA G-6 08/18 F DUP 205
TA-54 MDA G-6 08/18 F TRP 217
TA-54 MDA G-6 08/18 UF CS 16.3 328 16 049 024 0.0030  0.0097 1,390 132
TA-54 MDA G-6 08/18 UF DUP < 0.0028  0.0081 1,340 132
TA-54 MDA G-6 08/18 UF CS 1,250
TA-54 MDA G-6 08/18 UF DUP 1,350
TA-54 MDA G-6 1011 F CS 27 100 10 195 < 1 20
TA-54 MDA G-6 10/11 F DUP 99 11 19 < 1 19
TA-54 MDA G-6 10/11 F CS 137 76
TA-54 MDA G-6 10/11 F  DUP 144
TA-54 MDA G-6 10/11 F TRP 142
TA-54 MDA G-6 10/11 UF CS 10.1 043 007 < 0.0028 < 0.0028 3,000
TA-54 MDA G-6 10/11 UF DUP 10.0 < 0.0028 < 0.0028 3,290
TA-54 MDA G-6 10/11 UF TRP 3,100
TA-54 MDA G-6 10/11 UF CsS 6,020
TA-54 MDA G-6 10/11 UF DUP 7,080
Cafiada del Buey at White Rock 07/29 F CS 312
Cafiada del Buey at White Rock 07/29 UF CS 86.9 567 015 < 0.0028 < 0.0028 19,600 10,600
Carlada del Buey at White Rock 07/29 UF DUP 10,600
Caflada del Buey at White Rock 07/29 F Cs 1.8
Cafiada del Buey at White Rock 07/29 UF CS 38,300
Caflada del Buey at White Rock 08/09 UF CS 15,300
Cafiada del Buey at White Rock 08/09 UF DUP 16,700
Caflada del Buey at White Rock 08/09 UF CS 18,900
Cafiada del Buey at White Rock 08/18 F CS 210
Caflada del Buey at White Rock 08/18 F DUP 214
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Table 5-15. Chemical Quality of Runoff Samplesfor 2000 (mg/L#) (Cont.)

CO, Total NO;+ CN CN Lab  conductance
Station Name Date Code® SO, Ca Mg K Na ClI SO, Alkalinity ~ Alkalinity F PO,P NO,N (amen)® (Total) TDS' TSS® pH' (uSlcm)
Runoff Stations (Cont.)
Mortandad Canyon (includes Ten Site Canyon, Cafiada del Buey): (Cont.)
Cafiada del Buey at White Rock 08/18 UF CS 312 033 < 0.0028 < 0.0028 15,700 125
Caflada del Buey at White Rock 08/18 UF DUP 16,400
Canada del Buey at White Rock 08/18 UF QUD 16,300
Canada del Buey at White Rock 08/18 UF TRP 10,500
Canada del Buey at White Rock 08/18 F CS 0.9
Canada del Buey at White Rock 08/18 UF CS 31.6 < 0.0028 < 0.0028 9,160
Cafiada del Buey at White Rock 08/18 UF DUP 9,910
Carada del Buey at White Rock 08/18 UF CS 14,500
Cariada del Buey at White Rock 08/18 UF DUP 8,520
Cafiada del Buey at White Rock 10/11 UF CS 20.7 231 011 < 0.0028 < 0.0028 13,700
Carlada del Buey at White Rock 10/11 UF DUP 15,100
Cafiada del Buey at White Rock 10/11 UF CS 10,600
Caflada del Buey at White Rock 10/11 UF DUP 14,800
Cafiada del Buey at White Rock 1023 F CS 252
Cafiada del Buey at White Rock 10/23 F DUP 254
Cafiada del Buey at White Rock 10/23 UF CS 24.8 145 0.09 < 0.0028 0.0036 11,300 66
Caflada del Buey at White Rock 10/23 UF DUP 9,500
Cafiada del Buey at White Rock 10/23 UF CS 19,600
Caflada del Buey at White Rock 10/23 UF DUP 25,100
Cafiada del Buey at White Rock 1028 F CS 14 03 04 176 < 03 18
Cafiada del Buey at White Rock 10/28 F CS 240
Carlada del Buey at White Rock 10/28 F DUP 252
Cafiada del Buey at White Rock 10/28 UF CS 70 090 0.02 < 0.0028 0.0038 6,360 57
Carflada del Buey at White Rock 10/28 UF DUP 6,400
Cafiada del Buey at White Rock 10/28 UF CS 7,080
Cariada del Buey at White Rock 10/28 UF DUP 7,930
Pajarito Canyon (includes Two-Mile, Three-Mile Canyons):
Pajarito Canyon above Highway 501 06/28 F CS 630 120 210 51
Pajarito Canyon above Highway 501 06/28 UF CS 250 038 < 0.0500 25,000
Pgjarito Canyon above Highway 501 06/28 UF TOTC 1,1100 112.8 111.3 11.7 0.1460
Pajarito Canyon above Highway 501 06/28 UF CS 35,000
Pajarito Canyon above Highway 501 09/08 F CS 4.8 22 98 703 < 1 70
Pajarito Canyon above Highway 501 09/08 F CS 273 215
Pajarito Canyon above Highway 501 09/08 F DUP 281 214
Pgjarito Canyon above Highway 501 09/08 UF CS 30.9 845 085 < 0.0028 0.0218 9,740
Pajarito Canyon above Highway 501 09/08 UF DUP 31.4 8.70
Pajarito Canyon above Highway 501 09/08 UF CS 8,200
Pajarito Canyon above Highway 501 1023 F Cs 54 15 46 782 < 1 78
Pajarito Canyon above Highway 501 1023 F Cs 171
Pajarito Canyon above Highway 501 10/23 F DUP 349
Pgjarito Canyon above Highway 501 10/23 UF CS 7.8 171 031 < 00028 0.0072 414 182
Pgjarito Canyon above Highway 501 10/23 UF DUP 20 39 77 113 32 181 0.0031  0.0078 470 182
Pajarito Canyon above Highway 501 10/23 UF TRP 414
Pajarito Canyon above Highway 501 10/23 UF Cs 442
Pajarito Canyon above Highway 501 10/23 UF CS < 0.0028 0.0173 7,640
Pajarito Canyon above Highway 501 10/23 UF DUP 6,380
Pajarito Canyon above Highway 501 10/23 UF TRP 6,380
Pgjarito Canyon at TA-22 06/28 F CS 540 110 180 52
Pajarito Canyon at TA-22 06/28 UF CS 0.89 110 < 0.0500 2,600
Pgjarito Canyon at TA-22 06/28 UF DUP 2,620
Pajarito Canyon at TA-22 06/28 UF TOTC 1572 241 349 80 0.1150
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Table 5-15. Chemical Quality of Runoff Samplesfor 2000 (mg/L &) (Cont.)

CN

CO, Total NOs+ CN Lab  conductance
Station Name Date Codes S0, Ca Mg K Na ClI so, Alkalinity ~ Alkalinity F PO,<P NO,-N (amen)® (Total) TDS' TS  pH' (uS/cm)
Runoff Stations (Cont.)
Pajarito Canyon (includes Two-Mile, Three-Mile Canyons): (Cont.)
Pgjarito Canyon at TA-22 06/28 UF CS 2,000
Starmer's Gulch at TA-22 06/28 F CS 620 100 220 86
Starmer's Gulch at TA-22 06/28 UF CS 590 052 < 0.0500 3,100
Starmer's Gulch at TA-22 06/28 UF TOTC 2916 26.7 419 109 0.0840
Starmer's Gulch at TA-22 06/28 UF CS 2,900
TA-54 MDA G-1 08/09 F CSs 105
TA-54 MDA G-1 08/09 UF CS 222 031 13,300 15,300
TA-54 MDA G-1 08/09 UF DUP 216 034
TA-54 MDA G-1 08/09 UF CS 12,900
TA-54 MDA G-1 10/11 F CS 0.6 05 05 824 < 8
TA-54 MDA G-1 1011 F Cs 84
TA-54 MDA G-1 10/11 F DUP 87
TA-54 MDA G-1 10/11 UF CS 74 031 0.06 < 0.0028 < 0.0028 1,040 29
TA-54 MDA G-1 10/11 UF DUP 1,090
TA-54 MDA G-1 10/11 UF Cs 677
TA-54 MDA G-1 10/11 UF DUP 760
TA-54 MDA G-2 07/29 F CS 39.3
TA-54 MDA G-2 07/29 F CS 280
TA-54 MDA G-2 07/29 UF CS 46.9 0.73 053 < 0.0028 < 0.0028 1,640 573
TA-54 MDA G-2 07/29 UF DUP 1,730
TA-54 MDA G-2 07/29 UF CS 1,490
TA-54 MDA G-2 08/09 F CS 8.7
TA-54 MDA G-2 08/09 UF CS 239 4,830
TA-54 MDA G-2 08/09 UF CS 4,860
TA-54 MDA G-2 10/11 F CS 114 532 13 293 < 29
TA-54 MDA G-2 1011 F Cs 231
TA-54 MDA G-2 10/11 F DUP 232
TA-54 MDA G-2 10/11 UF CS 17.7 022 020 < 0.0028 < 0.0028 570 159
TA-54 MDA G-2 10/11 UF DUP 582
TA-54 MDA G-2 10/11 UF Cs 510
TA-54 MDA G-2 10/11 UF DUP 514
TA-54 MDA G-3 07/29 F CS 346
TA-54 MDA G-3 07/29 UF CS 33.6 214 087 < 0.0028 < 0.0028 10,300 315
TA-54 MDA G-3 08/09 UF CS 35,800
TA-54 MDA G-3 08/09 UF CS 37,800
TA-54 MDA G-3 08/18 F CS 138
TA-54 MDA G-3 08/18 F CS 333
TA-54 MDA G-3 08/18 F DUP 345
TA-54 MDA G-3 08/18 UF CS 20.0 0.86 0.67 < 0.0028 < 0.0028 5,560 357
TA-54 MDA G-3 08/18 UF DUP 5,270
TA-54 MDA G-3 08/18 UF CS 6,040
TA-54 MDA G-3 08/18 UF DUP 7,110
TA-54 MDA G-3 10/11 F CS 30 130 39 252 < 25
TA-54 MDA G-3 10/11 F CS 162
TA-54 MDA G-3 10/11 F DUP 166
TA-54 MDA G-3 10/11 UF CS 6.5 041 026 < 0.0028 < 0.0028 610 102
TA-54 MDA G-3 10/11 UF DUP 638
TA-54 MDA G-3 10/11 UF CS 620
TA-54 MDA G-3 10/11 UF DUP 620
TA-54 MDA G-3 10/11 UF TRP 628
TA-54 MDA G-3 10/25 F CS 21 67 25 216 < 22
TA-54 MDA G-3 10/25 UF Cs 11.1 0.18 0.81 < 0.0028 < 0.0028
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Table 5-15. Chemical Quality of Runoff Samplesfor 2000 (mg/L &) (Cont.)

CN

CO, Total NOs+ CN Lab  conductance
Station Name Date Code®® SO, Ca Mg K Na ClI SO, Alkalinity ~Alkalinity F PO,/P NO,N (amen)® (Tota) TDS' TSS* pH' (uS/cm)
Runoff Stations (Cont.)
Pajarito Canyon (includes Two-Mile, Three-Mile Canyons): (Cont.)
TA-54 MDA G-3 1028 F CS 24
TA-54 MDA G-3 10/28 UF CS < 0.0028 < 0.0028 392
TA-54 MDA G-3 10/28 UF DUP 402
TA-54 MDA G-3 10/28 UF CS 444
TA-54 MDA G-3 10/28 UF DUP 448
TA-54 MDA G-5 1023 F CS 05
TA-54 MDA G-5 1023 F Cs 49
TA-54 MDA G-5 10/23 F DUP 50
TA-54 MDA G-5 10/23 UF CS 15 013 0.08 < 0.0028 < 0.0028 214 22
TA-54 MDA G-5 10/23 UF DUP 0.15 270
TA-54 MDA G-5 10/23 UF CS 2,640
TA-54 MDA G-5 10/23 UF DUP 2,670
TA-54 MDA G-4 08/15 F CS 90
TA-54 MDA G-4 08/15 F DUP 87
TA-54 MDA G-4 08/15 UF CS 34 036 127 0.0035  0.0060 1,410 96
TA-54 MDA G-4 08/15 UF DUP 33 0.32 < 0.0028  0.0051 1,450 95
TA-54 MDA G-4 08/15 UF CS 2,930
TA-54 MDA G-4 10112 F Cs 27 88 43 509 < 1 51
TA-54 MDA G-4 10/12 F CS 146
TA-54 MDA G-4 10/12 F DUP 153
TA-54 MDA G-4 10/12 F TRP 153
TA-54 MDA G-4 10/12 UF Cs 34 0.20 0.15 < 0.0028 < 0.0028 80 139
TA-54 MDA G-4 10/12 UF DUP 82
TA-54 MDA G-4 10/12 UF Cs 70
TA-54 MDA G-4 10/12 UF DUP 76
Pajarito Canyon above Highway 4 06/28 F CS 97.0 160 320 74
Pajarito Canyon above Highway 4 06/28 UF CS 098 011 < 0.0500 2,400
Pgjarito Canyon above Highway 4 06/28 UF TOTC 7060 529 656 104 0.0850
Pajarito Canyon above Highway 4 06/28 UF CS 6,000
Pajarito Canyon above Highway 4 1024 F Cs 4.6 6.7 11.0 844 < 1 85
Pajarito Canyon above Highway 4 1024 F DUP 6.6 10.7
Pajarito Canyon above Highway 4 1024 F Cs 264
Pajarito Canyon above Highway 4 10/24 F DUP 276
Pajarito Canyon above Highway 4 1024 F TRP 268
Pajarito Canyon above Highway 4 10/24 UF CS 9.6 134 094 < 0.0028 < 0.0028 226
Pgjarito Canyon above Highway 4 10/27 F CS 50 6.4 139 80.1 < 1 80
Pajarito Canyon above Highway 4 1027 F Cs 250
Pajarito Canyon above Highway 4 10/27 F DUP 252
Pajarito Canyon above Highway 4 10/27 UF CS 105 097 041 < 0.0028 0.0072 752 210
Pgjarito Canyon above Highway 4 10/27 UF DUP < 0.0028  0.0070 772
Pajarito Canyon above Highway 4 10/28 UF Cs 1,700
Pajarito Canyon above Highway 4 10/28 UF DUP 1,710
Water Canyon (includes Carfion del Valle, Potrillo, Fence, Indio Canyons):
Water Canyon above Highway 501 06/28 UF CS 074  0.60 0.0620 1,000
Water Canyon above Highway 501 06/28 UF TOTC 5737 337 433 47 0.0660
Water Canyon above Highway 501 06/28 UF CS 1,600
Water Canyon above Highway 501 1023 F Cs 38 14 39 618 < 1 62
Water Canyon above Highway 501 1023 F Cs 436
Water Canyon above Highway 501 10/23 F DUP 438
Water Canyon above Highway 501 10/23 UF CS 29.2 690 021 < 0.0028 0.0176 15,600 253
Water Canyon above Highway 501 10/23 UF DUP 16,400
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Table 5-15. Chemical Quality of Runoff Samples for 2000 (mg/L#) (Cont.)

co, Total NO;+  CN CN Lab  conductance
Station Name Date Codess SO, Ca Mg K Na ClI so, Alkalinity ~ Alkalinity F PO, P NO<N (amen)® (Tota) TDS' TSS® pHf (uS/cm)
Runoff Stations (Cont.)
Water Canyon (includes Carion del Valle, Potrillo, Fence, Indio Canyons): (Cont.)
Water Canyon above Highway 501 10/23 UF CS 11,1200
Water Canyon above Highway 501 10/23 UF DUP 13,100
Cafion del Valle above Highway 501 06/28 UF CS 0.85 0.78 < 0.0500 3,400
Cafion del Valle above Highway 501 06/28 UF TOTC 666.0 464 558 7.0 0.0920
Carion del Valle above Highway 501 06/28 UF CS 3,100
Cafion del Valle above Highway 501 10023 F CS 34 12 40 649 < 1 65
Carion del Valle above Highway 501 1023 F CS 292
Cafion del Valle above Highway 501 10/23 F DUP 298
Cafion del Valle above Highway 501 10/23 UF CS 17.0 740 036 < 0.0028 0.0145 4,970 245
Carion del Valle above Highway 501 10/23 UF DUP 7,610
Cafion del Valle above Highway 501 10/23 UF CsS 2,840
Carion del Valle above Highway 501 10/23 UF DUP 5,350
Water Canyon at Highway 4 06/28 UF CS 072 0.69 < 0.0500 5,000
Water Canyon at Highway 4 06/28 UF TOTC 6884 584 649 89 0.0720
Water Canyon at Highway 4 1027 F CS 54 24 71 391 < 1 39
Water Canyon at Highway 4 10/27 F DUP 381 < 1 38
Water Canyon at Highway 4 10/27 F  CS 486
Water Canyon at Highway 4 1027 F DUP 492
Water Canyon at Highway 4 10/27 UF CS 374 510 0.09 < 0.0028  0.0495 51,400 357
Water Canyon at Highway 4 10/27 UF DUP 37.6 5.05 52,800 355
Water Canyon at Highway 4 10/27 UF TRP 53,500
Water Canyon at Highway 4 10/28 UF Cs 61,900
Water Canyon at Highway 4 10/28 UF DUP 62,400
Water Canyon at Highway 4 10/28 UF TRP 65,800
Indio Canyon at Highway 4 06/28 UF CS 12,000
Water Canyon below Highway 4 06/28 F CS 80.0 140 280 5.9
Water Canyon below Highway 4 06/28 UF CS 063 056 < 0.0500 13,000
Water Canyon below Highway 4 06/28 UF TOTC 9717 873 952 111 0.1030
Water Canyon below Highway 4 06/28 UF CS 5,800
Water Canyon below Highway 4 07/29 UF CS 55.0 1440 < 0.01 0.0393  0.0639 20,300
Water Canyon below Highway 4 07/29 UF DUP 61.4 1450 < 0.01 0.0457  0.0738
Water Canyon below Highway 4 07/29 UF CS 21,300
Water Canyon below Highway 4 08/12 UF CS 375 59,600
Water Canyon below Highway 4 08/12 UF CS 46,000
Water Canyon below Highway 4 08/18 F CS 18
Water Canyon below Highway 4 08/18 F CS 126
Water Canyon below Highway 4 08/18 F DUP 138
Water Canyon below Highway 4 08/18 UF CS 39 093 043 0.0058  0.0066 284 102
Water Canyon below Highway 4 08/18 UF DUP 39 294
Water Canyon below Highway 4 08/18 UF CS 334
Water Canyon below Highway 4 08/18 UF DUP 322
Water Canyon below Highway 4 08/18 UF QUD 332
Water Canyon below Highway 4 08/18 UF TRP 344
Water Canyon below Highway 4 10123 F CsS 4.9 50 6.8 843 < 1 85
Water Canyon below Highway 4 1023 F CS 362
Water Canyon below Highway 4 10/23 F DUP 372
Water Canyon below Highway 4 10/23 UF CS 28.6 510 0.06 < 0.0028 < 0.0028 23,500 288
Water Canyon below Highway 4 10/23 UF DUP 29.0 < 0.0028 < 0.0028 24,100
Water Canyon below Highway 4 10/23 UF CS 54,700
Water Canyon below Highway 4 10/23 UF DUP 54,700
Water Canyon below Highway 4 10/23 UF TRP 71,400
Water Canyon below Highway 4 1027 F CS 31 18 6.8 479 < 1 48
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Table 5-15. Chemical Quality of Runoff Samplesfor 2000 (mg/L &) (Cont.)

CO, Total NOs+ CN CN Lab  conductance
Station Name Date Code® SO, Ca Mg K Na CI SO, Alkalinity ~ Alkalinity F PO,P NO,N (amen)® (Tota) TDS' TSS* pH' (uS/cm)
Runoff Stations (Cont.)
Water Canyon (includes Carion del Valle, Potrillo, Fence, Indio Canyons): (Cont.)
Water Canyon below Highway 4 10/27 UF CS 220 < 0.0028  0.0352 11,200
Water Canyon below Highway 4 10/27 UF DUP 13,700
Water Canyon below Highway 4 10/27 UF TRP 13,900
Water Canyon below Highway 4 10/27 UF CS 9,340
Water Canyon below Highway 4 10/27 UF DUP 9,860
Potrillo Canyon near White Rock 08/09 UF CS 19.7 172 044 < 0.0028 0.0037 6,970
Potrillo Canyon near White Rock 08/09 UF CS 14,000
Potrillo Canyon near White Rock 1023 F CS 0.7 04 05 257 < 1 26
Potrillo Canyon near White Rock 1023 F CS 194
Potrillo Canyon near White Rock 10/23 F DUP 390
Potrillo Canyon near White Rock 10/23 UF CS 9.0 0.58 0.10 < 0.0028 < 0.0028 5170 25
Potrillo Canyon near White Rock 10/23 UF DUP 5,610
Potrillo Canyon near White Rock 10/23 UF CS 13,500
Potrillo Canyon near White Rock 10/23 UF DUP 9,760
Ancho Canyon:
Ancho Canyon at TA-39 08/18 UF CS 735 19,400
Ancho Canyon at TA-39 08/18 UF DUP 20,600
Ancho Canyon at TA-39 08/18 UF CS 30,000
Ancho Canyon at TA-39 08/18 UF DUP 30,200
Ancho Canyon at TA-39 1028 F CS 09 14 127 < 1 13
Ancho Canyon at TA-39 1028 F Cs 170
Ancho Canyon at TA-39 10/28 F DUP 196
Ancho Canyon at TA-39 10/28 F  TRP 187
Ancho Canyon at TA-39 10/28 UF CS 17.0 < 0.0028 < 0.0028 2,750 57
Ancho Canyon at TA-39 10/28 UF DUP 2,790
Ancho Canyon at TA-39 10/28 UF CS 1,990
Ancho Canyon at TA-39 10/28 UF DUP 2,000
Ancho Canyon near Bandelier NP 08/18 UF CS 52.7 7,420
Ancho Canyon near Bandelier NP 08/18 UF DUP 51.6 8,610
Ancho Canyon near Bandelier NP 08/18 UF CS 10,500
Ancho Canyon near Bandelier NP 08/18 UF DUP 11,500
Ancho Canyon near Bandelier NP 1023 F CS 152
Ancho Canyon near Bandelier NP 10/23 UF CS 124 04 11 216 < 1 22 055 014 < 0.0028 < 0.0028 4,230 53
Ancho Canyon near Bandelier NP 10/23 UF DUP 5,300
Ancho Canyon near Bandelier NP 10/23 UF Cs 4,220
Ancho Canyon near Bandelier NP 10/23 UF DUP 4,840
Ancho Canyon near Bandelier NP 1028 F Cs 138
Ancho Canyon near Bandelier NP 10/28 F DUP 141
Ancho Canyon near Bandelier NP 10/28 UF CS 9.3 < 0.0028  0.0036 2,540 45
Ancho Canyon near Bandelier NP 10/28 UF DUP 2,700
Ancho Canyon near Bandelier NP 10/28 UF Cs 2,870
Ancho Canyon near Bandelier NP 10/28 UF DUP 2,880
Runoff Grab Samples
Upper Los Alamos Reservoir 08/31 F CS 38 623 127 147 78 31 30 101 1 102 0.10 016 015 180 196
Upper Los Alamos Reservoir 08/31 F DUP 187
Upper Los Alamos Reservoir 08/31 UF CS 7.8 018 010 < 0.0028 < 0.0028 < 7
Upper Los Alamos Reservoir 08/31 UF DUP < 7
Los Alamos Reservoir 08/31 F CS 42 267 76 56 66 34 06 229 < 1 230 0.10 042  0.08 333 365
Los Alamos Reservoir 08/31 F DUP 335 364
Los Alamos Reservoir 08/31 F TRP 359
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Table 5-15. Chemical Quality of Runoff Samplesfor 2000 (mg/L#) (Cont.)

co, Total NO;+  CN CN Lab  conductance
Station Name Date Codes’ Ca Mg K Na CI so, Alkalinity ~Alkalinity F PO,/P NO,N (amen)® (Tota) TDS' TSS® pH' (uS/cm)
Runoff Grab Samples (Cont.)
Los Alamos Reservoir 08/31 UF CS 7.2
Los Alamos Reservoir 08/31 UF CS 124 060 0.02 < 0.0028 < 0.0028 38 72
Los Alamos Reservoir 08/31 UF DUP 125 < 0.0028 < 0.0028
Los Alamos Canyon at SR-4 Weir 07/21 F CS 131
Los Alamos Canyon at SR-4 Weir 07/21 UF CS 18.0 < 0.0028 0.0101 885
Los Alamos Canyon at SR-4 Weir 07/21 UF DUP 18.2 < 0.0028  0.0120 890
Los Alamos Canyon at SR-4 Weir 07/21 UF CS 935
Rendija Canyon at 3rd Crossing 07/17 UF CS 38,000
Rendija Canyon at 3rd Crossing 07/17 F CS 360 60 100 20
Rendija Canyon at 3rd Crossing 07/17 UF CS 2500 220 250 3.0 058 050
Rendija Canyon at 3rd Crossing 07/17 UF DUP 3000 260 300 40
Guaje Canyon at SR-502 07/09 F CS 510 9.0 140 41
Gugje Canyon at SR-502 07/09 UF CS 6200 390 380 7.3 071 093 < 0.0100 37,000
Guaje Canyon at SR-502 07/09 UF TOTC 0.1760
Gugje Canyon at SR-502 07/09 UF CS 33,000
Guaje Canyon at SR-502 09/08 F CS 71 24 167 118 < 1 118
Gugje Canyon at SR-502 09/08 F CS 570
Gugje Canyon at SR-502 09/08 UF CS 188.0 860 039 < 0.0028 0.019 427
Gugje Canyon at SR-502 09/08 UF CS 76,000
Starmer's Gulch above Highway 501 1023 F CS 4.7 20 43 505 < 1 51
Starmer's Gulch above Highway 501 10/23 F CS 426
Starmer's Gulch above Highway 501 10/23 F DUP 436
Starmer's Gulch above Highway 501 10/23 UF CS 19.4 726 010 < 0.0028 0.0103 6,240 274
Starmer's Gulch above Highway 501 10/23 UF DUP 735 010 6,260
Starmer's Gulch above Highway 501 10/23 UF TRP 8,930
Starmer's Gulch above Highway 501 10/23 UF Cs 1,740
Starmer's Gulch above Highway 501 10/23 UF DUP 2,590
Two-Mile Canyon at Highway 501 10/23 F Cs 28 18 42 628 < 1 63
Two-Mile Canyon at Highway 501 10/23 F DUP 63.8 < 1 64
Two-Mile Canyon at Highway 501 10/23 F Cs 312
Two-Mile Canyon at Highway 501 10/23 F DUP 314
Two-Mile Canyon at Highway 501 10/23 UF CS 194 815 014 < 0.0028 0.0111 8,080 270
Two-Mile Canyon at Highway 501 10/23 UF DUP 7,080
Two-Mile Canyon at Highway 501 10/23 UF Cs 10,900
Two-Mile Canyon at Highway 501 10/23 UF DUP 9,980
Pgjarito Canyon at TA-18 Culvert 06/28 F CS 850 140 290 7.0
Pgjarito Canyon at TA-18 Culvert 06/28 F DUP 847 142 287 70
Pajarito Canyon at TA-18 Culvert 06/28 UF CS 098 052 < 0.0500 16,000
Pajarito Canyon at TA-18 Culvert 06/28 UF TOTC 8773 811 962 118 0.1750
Pgjarito Canyon at TA-18 Culvert 06/28 UF CS 18,000
Pajarito Canyon at TA-18 Culvert 06/28 UF DUP 27,500
Pgjarito Canyon at G-1 06/28 UF CS 3,200
Pajarito Canyon at G-1 06/28 UF CS 21,000
Pgjarito Canyon at SR-4 Culvert 06/28 F CS 9.0 170 320 78
Pgjarito Canyon at SR-4 Culvert 06/28 UF CS 370 067 < 0.0500 5,700
Pgjarito Canyon at SR-4 Culvert 06/28 UF TOTC 7749 734 915 118 0.0970
Pajarito Canyon at SR-4 Culvert 06/28 UF CS 1,600
Water Quality Standards”
EPA Primary Drinking Water Standard 500 4.0 10 0.2000
EPA Secondary Drinking Water Standard 250 250 500 6.8-85
EPA Health Advisory 20
NMWQCC Groundwater Limit 250 500 16 10 0.2000 1,000 6-9
NMWQCC Wildlife Habitat Standard 0.0052

SIUBWIPAS PUE ‘1aJeMPUNOIS) ‘19JeA\ 808HNS °G



000z BuLINp Sowe|y S0 Je 39UR|IBAINS [RIUBIUOIIAUT

€8¢

Table 5-15. Chemical Quality of Runoff Samplesfor 2000 (mg/L 2)

2 Except where noted.

b Codes: UF-Unfiltered; F—Filtered; CS-Customer Sample; DUP-Laboratory Duplicate; TRP-Laboratory Triplicate; TOTC—Total Concentration Calculated from Laboratory Data.
¢ Amenable cyanide.

dTotal dissolved solids.

€Total suspended solids.

f Standard units.

9L ess than symbol (<) means measurement was below the specified limit of detection of the analytical method.

h Standards given here for comparison only; see Appendix A.

SIUBWIPAS PUe ‘IaJeMPUNOIS) ‘I81eA 80BHNS °G



8¢

000z Bulinp sowe|y S0 Je 39UR|IBAINS [RIUBIUOIIAUT

Table 5-16. Trace Metalsin Runoff Samplesfor 2000 (ug/L)

Station Name Date Code®” Ag Al As B Ba Be cd Co Cr Cu Fe
Runoff Stations

L os Alamos Canyon (includes Pueblo, DP Canyons):

Los Alamos Canyon at Los Alamos 06/03 F CS < 09 89 34 67.0 120.0 01 0.3 39 < 04 25 87
Los Alamos Canyon at Los Alamos 06/03 UF CS < 09 2,900 7.1 74.0 370.0 1.0 0.8 6.1 14 6.8 2,000
Los Alamos Canyon at Los Alamos 07/18 F CS 0.0 0.1 332
Los Alamos Canyon at Los Alamos 07/18 UF CS 17.6 85 121,000
Los Alamos Canyon at Los Alamos 07/18 UF DUP 20.7 9.1 166,000
Los Alamos Canyon at Los Alamos 07/18 F CS 10.0 220 4.4 87.0 170.0 5.0 5.0 6.7 0.8 6.9 130
Los Alamos Canyon at Los Alamos 07/18 UF CS 11 18,000 14.0 317,000.0  2,000.0 9.1 3.7 43.0 43 17.0 5,000
Los Alamos Canyon at Los Alamos 0912 F CS < 05 377 5.0 54.1 157.0 05 0.1 64 < 11 1.6 375
Los Alamos Canyon at Los Alamos 09/12 UF CS < 05 8,660 7.2 48.7 287.0 13 0.7 81 2.6 9.2 4,560
Los Alamos Canyon below TA- 2 06/02 UF CS < 09 4,300 6.6 310 530.0 9.9 4.1 17.0 6.8 64.0 5,200
Los Alamos Canyon below TA- 2 10/23 UF CS < 05 6,090 < 26 239 98.7 0.9 0.3 0.8 31 5.6 3,830
DP Canyon below Meadow at TA-21 07/25 F CS < 05 86 < 26 24.9 16.7 0.5 0.2 06 < 11 95 75
DP Canyon below Meadow at TA-21 07/25 UF CS < 05 5090 < 26 19.6 75.3 0.9 05 3.6 6.2 259 3,860
DP Canyon below Meadow at TA-21 10/23 UF CS < 05 20,400 5.7 230.0 2.7 12 6.3 20.9 554 17,000
DP Canyon below Meadow at TA-21 1027 F CS < 05 679 38 11.2 16.6 0.5 0.1 0.6 17 31 401
DP Canyon below Meadow at TA-21 1027 F DUP < 05 665 < 26 10.6 16.4 05 0.1 0.6 16 2.7 397
DP Canyon below Meadow at TA-21 10/27 UF CS 0.7 18,600 44 187 293.0 39 14 9.0 15.8 48.8 13,000
DP Canyon at Mouth 06/02 UF CS < 09 5,400 53 28.0 510.0 11.8 4.3 17.0 6.3 58.0 3,600
DP Canyon at Mouth 10/23 UF CS < 05 33,000 101 363.0 6.3 2.0 10.1 28.8 64.0 26,900
DP Canyon at Mouth 10/27 F CS < 05 1,040 < 26 152 229 0.6 0.1 0.6 10 21 584
DP Canyon at Mouth 10/27 UF Cs 0.8 48,800 104 40.4 760.0 142 35 252 41.9 108.0 37,500
Los Alamos Canyon near Los Alamos 06/02 UF CS < 09 8,800 6.4 40.0 890.0 20.5 8.0 30.0 11.0 95.0 5,900
Los Alamos Canyon near Los Alamos 06/03 F CS < 09 59 < 30 66.0 110.0 0.1 0.3 11 < 04 20 76
Los Alamos Canyon near Los Alamos 06/03 UF CS < 09 8,700 8.1 81.0 830.0 5.0 35 15.0 4.6 13.0 4,700
Los Alamos Canyon near Los Alamos 07/09 UF CS < 05 29,000 22.0 220.0 3,600.0 32.6 24.1 28.0 12.0 35.0 240,000
Los Alamos Canyon near Los Alamos 07/09 UF DUP < 04 28,600 220 2150 35400 6.7 5.2 276 114 34.9 13,300
Los Alamos Canyon near Los Alamos 07/09 F CS < 05 220 5.7 93.0 110.0 0.2 0.2 33 11 6.7 407
Los Alamos Canyon near Los Alamos 1023 F CS 0.6 617 < 26 135 17.3 05 0.1 11.3 11 18 368
Los Alamos Canyon near Los Alamos 10/23 UF CS 0.6 30,900 8.6 21.0 513.0 7.8 2.1 28.9 23.0 50.9 25,000
Los Alamos Canyon near Los Alamos 10/27 F CsS < 05 772 < 26 18.4 417 0.5 0.1 06 < 11 18 415
Pueblo Canyon near Los Alamos 10/23 F Cs < 05 2,700 4.6 91.9 99.1 0.7 0.1 19 0.9 44 1,680
Pueblo Canyon near Los Alamos 10/23 UF Cs < 05 90,600 29.1 2,360.0 194 6.0 54.5 438 84.7 64,900
Sandia Canyon:

Sandia Canyon at TA-3 07/17 UF CS 0.9 15 12,700
Sandia Canyon at TA-3 07/17 UF CS 0.8 5,000 43 38.0 140.0 0.4 1.0 85 9.5 45.0 5,000
Mortandad Canyon (includes Ten Site Canyon, Cafiada del Buey):

TA-55 07/17 UF CS 0.3 16 4,120
TA-55 07/17 UF CS 0.8 1,000 < 10.0 100.0 44.0 5.0 0.4 6.2 23 84.0 1,000
TA-55 10/07 UF CS < 05 1,940 < 26 16.2 253 0.6 0.3 4.6 2.0 575 1,310
TA-55 10/07 UF DUP < 05 1,880 < 26 155 24.8 0.6 0.3 45 2.0 56.9 1,260
Caflada del Buey near TA-46 10/23 UF CS 0.7 19,900 3.8 16.3 147.0 54 2.3 3.0 145 25.2 13,200
Areal 08/09 UF CS < 05 102,000 16.4 209 1,030.0 14.2 10 33.0 59.3 49.4 64,200
Areal 08/09 UF DUP < 05 103,000 171 243 1,010.0 141 10 325 59.9 47.9 64,600
Areal 07/15 UF CS 0.1 1.0 1,630
Areal 07/15 UF CS 0.6 1,000 < 10.0 620.0 710 5.0 0.8 91 32 22.0 920
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Table 5-16. Trace Metalsin Runoff Samplesfor 2000 (ng/L) (Cont.)

Station Name Date Code™ Ag Al As B Ba Be Cd Co cr Cu Fe

Runoff Stations (Cont.)
Mortandad Canyon (includes Ten Site Canyon, Cafiada del Buey): (Cont.)

ArealL 07/17 F CS 0.1 0.1 45
Areal 07/17 UF CS 0.1 0.9 1,350
Areal 10/07 UF CS < 0.5 1,130 < 2.6 211 431 0.5 04 1.3 20 131 792
G-6 07/29 F CS < 05 18 < 26 73.0 51.3 05 0.1 12 < 11 24 25
G-6 07/29 UF CS < 05 59,200 138 825 509.0 8.9 13 16.6 36.8 46.6 38,800
G-6 08/18 F CS < 0.5 143 < 2.6 72.8 45.2 05 < 01 10 < 11 4.7 66
G-6 08/18 UF CS < 0.5 34,800 7.9 113.0 257.0 45 0.7 199 21.0 26.5 24,300
G-6 08/18 UF DUP 23 0.6

G-6 10111 F CS < 05 531 < 26 24.5 239 05 < 01 < 06 < 11 < 18 301
G-6 10/11 UF CS < 0.5 23,400 < 2.6 55.8 339.0 6.7 0.6 7.7 16.3 214 15,800
G-6 10/11 UF DUP < 0.5 23,000 < 2.6 531 334.0 55 0.7 7.6 141 19.7 14,800
Carlada del Buey at White Rock 07/29 UF CS < 05 417,000 64.1 904 5,180.0 72.3 53 150.0 247.0 270.0 285,000
Carlada del Buey at White Rock 07/29 F CS < 05 232 3.0 29.1 49.0 05 < 01 27 < 11 2.4 116
Cafiada del Buey at White Rock 08/18 F CS 0.9 264 < 2.6 199 323 05 < 01 28 < 11 < 18 97
Caflada del Buey at White Rock 08/18 UF Cs < 05 164,000 27.0 50.7 2,520.0 29.8 31 89.0 85.7 100.0 103,000
Carlada del Buey at White Rock 10/11 UF CS < 05 67900 < 26 51.3  3,140.0 335 29 62.9 255 322 33,700
Carlada del Buey at White Rock 10/23 UF CS 0.6 118,000 17.8 322 2,0100 25.6 29 56.3 66.1 52.6 77,000
Cafiada del Buey at White Rock 10/28 F CS < 0.5 4,830 < 2.6 8.3 40.7 07 < 01 < 0.6 19 19 2,510
Caflada del Buey at White Rock 10/28 UF CS < 05 21,000 3.2 192 1,190.0 138 17 26.0 6.3 14.3 8,010
Pajarito Canyon (includes Two-Mile, Three-Mile Canyons):

Pajarito Canyon above Highway 501 06/28 F CS < 0.9 300 4.2 130.0 210.0 0.1 0.4 6.0 0.5 7.2 190
Pajarito Canyon above Highway 501 06/28 UF TOTC 6.1 375,947 99.9 6004 16,116.7 251 6.7 206.8 301.9 607.1 375,572
Pajarito Canyon above Highway 501 09/08 F CS < 05 427 4.1 27.4 80.5 05 < 01 42 < 11 35 444
Pajarito Canyon above Highway 501 09/08 UF CS < 05 166,000 35.9 57.0 3,890.0 15.0 59 71.9 88.7 135.0 103,000
Pajarito Canyon above Highway 501 09/08 UF DUP < 05 170,000 37.6 679  3,930.0 15.0 57 72.7 89.8 139.0 101,000
Pajarito Canyon above Highway 501 1023 F CS 0.6 100 < 26 239 67.3 05 < 01 < 06 < 11 < 18 136
Pajarito Canyon above Highway 501 10/23 UF CS 0.6 13,400 4.7 32.0 433.0 11 04 8.7 6.9 115 9,620
Pajarito Canyon above Highway 501 1023 UFDUP < 05 12,800 3.9 32.3 429.0 0.9 0.4 8.6 6.7 111 9,120
Pagjarito Canyon at TA-22 06/28 F CS < 0.9 420 < 3.0 98.0 190.0 0.1 0.4 57 11 7.3 260
Pajarito Canyon at TA-22 06/28 UF TOTC 12.0 70,784 48.6 2746 25201 2.7 36 321 61.9 106.4 57,392
Starmer's Gulch at TA-22 06/28 F CS < 09 280 338 120.0 180.0 0.1 04 3.0 0.4 6.6 180
Starmer's Gulch at TA-22 06/28 UF TOTC 6.8 64,574 35.2 2524 31888 43 3.0 47.9 414 99.8 61,296
G-1 10/11 F Cs < 0.5 859 < 2.6 137 12.8 05 < 01 11 07 < 18 470
G-1 10/11 UF CS < 05 42,200 8.9 35.8 367.0 55 04 131 26.2 19.8 29,200
G-2 07/29 F CS < 05 < 23 < 26 139.0 95.8 05 0.2 19 < 11 34 < 20
G-2 07/29 UF CS < 05 30,900 8.6 127.0 334.0 39 0.8 8.2 19.6 24.9 19,700
G-2 08/09 F CS < 0.5 51 < 2.6 49.8 40.5 05 < 01 30 < 11 2.9 30
G-2 08/09 UF Cs < 05 56,400 117 60.0 596.0 10.4 13 17.6 30.7 437 36,600
G-2 10111 F CS < 05 126 < 26 71.7 54.6 05 < 01 35 < 11 4.2 103
G-2 10/11 UF CS < 05 21,500 5.7 80.3 193.0 29 0.2 7.1 12.7 15.9 16,000
G-3 07/29 UF CS 29 130,000 26.4 747  1,470.0 217 3.0 40.8 817 76.8 77,600
G-3 08/18 F Cs < 05 135 < 26 92.3 75.0 05 < 01 3.0 14 38 37
G-3 08/18 UF CS < 05 13,700 35 136.0 141.0 22 0.3 23 6.2 9.9 5,700
G-3 10111 F CS < 05 516 < 26 37.8 27.8 05 < 01 < 06 23 4.6 291
G-3 10/11 UF CS 0.7 17,700 4.4 43.2 166.0 2.9 0.1 10.8 132 121 12,400
G-3 10/25 F CSs < 05 195 < 26 21.4 254 05 02 < 06 12 23 116
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Table 5-16. Trace Metalsin Runoff Samplesfor 2000 (ug/L) (Cont.)

Station Name Date Code® Ag Al As Ba Be cd Co Cr Cu Fe
Runoff Stations (Cont.)

Pajarito Canyon (includes Two-Mile, Three-Mile Canyons): (Cont.)

G-3 10/25 UF CS < 05 54,700 12.7 20.2 845.0 6.2 15 26.0 30.5 48.6 42,200
G-3 10128 F CS < 05 206 < 26 26.8 29.0 05 0.1 0.6 1.9 1.8 120
G-3 10/28 UF CS

G-5 10/23 F CS 0.6 362 < 26 270 7.8 0.5 0.1 0.6 11 1.8 201
G-5 10/23 UF CS 0.6 6,940 < 26 222 46.6 0.9 0.1 22 43 36 4,590
G4 08/15 UF CS < 05 11,700 < 26 318 146.0 22 0.6 5.6 56 18.6 7,860
G-4 08/15 UF DUP < 05 11,000 < 26 30.1 142.0 21 0.6 5.7 53 181 6,920
G-4 10/12 F CS < 05 586 < 26 29.5 56.1 0.5 0.1 18 11 43 410
G-4 10/12 UF CS < 05 4,660 3.6 32.7 83.9 0.8 0.1 4.1 26 89 2,940
Pagjarito Canyon above Highway 4 06/28 F CS < 09 140 8.3 190.0 310.0 0.1 0.5 3.9 0.7 6.0 130
Pajarito Canyon above Highway 4 06/28 UF CS 0.2 10

Pajarito Canyon above Highway 4 06/28 UF TOTC 6.2 80,069 40.5 4071 48177 5.6 3.2 52.4 62.0 150.9 79,500
Pajarito Canyon above Highway 4 1024 F CS < 05 1,070 3.6 321 73.8 0.6 0.1 0.6 16 31 605
Pagjarito Canyon above Highway 4 10/24 UF CS 1.7 43,300 11.2 690.0 6.0 17 9.4 20.0 27.7 25,900
Pajarito Canyon above Highway 4 1027 F CS < 05 323 < 26 39.7 76.7 0.6 0.1 0.6 11 1.6 192
Pajarito Canyon above Highway 4 10/27 UF CS 14 47,700 119 63.0 529.0 7.7 16 111 20.6 313 27,500
Water Canyon (includes Cafon del Valle, Potrillo, Fence, Indio Canyons):

Water Canyon above Highway 501 06/28 UF TOTC 11 19,099 16.0 321.8 12,0193 14 0.6 16.5 13.7 341 18,200
Water Canyon above Highway 501 10123 F CS 0.6 3,510 4.3 29.3 80.5 0.7 0.1 0.6 13 31 1,820
Water Canyon above Highway 501 10/23 UF CS 0.6 116,000 20.4 815 4,880.0 37.1 12 79.6 50.2 56.7 63,900
Cafion del Valle above Highway 501 06/28 UF TOTC 26 51,898 244 286.7 3,827.8 38 11 38.2 394 86.6 58,119
Cafion del Valle above Highway 501 10/23 F CS 0.6 165 4.4 317 56.8 0.5 0.1 3.7 11 20 162
Cafion del Valle above Highway 501 10/23 UF CS 0.6 70,300 15.8 745  3,440.0 14.3 49 65.0 26.9 349 35,700
Water Canyon at Highway 4 06/28 UF TOTC 39.4 85,529 41.0 359.2  7,192.2 6.7 21 50.9 613 150.6 95,249
Water Canyon at Highway 4 10/27 F CS < 05 3700 < 26 34.9 134.0 0.6 0.1 14 11 37 1,820
Water Canyon at Highway 4 10/27 UF CS 3.0 142,000 24.0 1050 5,450.0 324 5.9 68.0 50.5 719 74,200
Water Canyon at Highway 4 10/27 UF DUP 28 143,000 228 106.0 5,430.0 324 6.1 67.9 51.1 739 74,900
Indio Canyon at Highway 4 06/28 UF CS 0.2 0.5

Water Canyon below Highway 4 06/28 F CS < 09 140 8.9 130.0 550.0 0.1 0.5 3.0 0.4 6.2 110
Water Canyon below Highway 4 06/28 UF TOTC 1711 208,933 73.6 4706 17,368.2 15.8 5.0 121.2 144.8 370.0 234,477
Water Canyon below Highway 4 07/29 UF CS 12.0 251,000 77.0 226.0 7,520.0 434 11.7 108.0 130.0 290.0 173,000
Water Canyon below Highway 4 07/29 UF DUP 14.0 299,000 86.5 2240 8,180.0 51.0 14.2 121.0 157.0 337.0 205,000
Water Canyon below Highway 4 08/12 UF CS 14 98,000 25.3 160.0  5,120.0 23.0 45 76.4 415 54.8 65,700
Water Canyon below Highway 4 08/18 F CS < 05 424 33 41.2 41.8 05 0.1 13 11 2.0 166
Water Canyon below Highway 4 08/18 UF CS < 05 17,600 34 275 292.0 19 0.3 4.3 8.3 12.2 9,280
Water Canyon below Highway 4 08/18 UF DUP < 05 17,600 3.0 28.6 297.0 0.9 4.3 85 12.5 9,350
Water Canyon below Highway 4 10/23 F CS < 05 862 4.0 30.6 97.2 0.5 0.1 23 11 25 499
Water Canyon below Highway 4 10/23 UF CS < 05 54,400 134 69.4 53000 27.0 6.1 79.5 137 26.2 25,400
Water Canyon below Highway 4 10/23 UF DUP < 0.5 54,900 14.3 675 5,310.0 27.2 5.9 80.5 134 26.1 25,700
Water Canyon below Highway 4 10/27 F CS < 05 1560 < 26 278 96.1 0.5 0.1 0.6 11 1.9 816
Water Canyon below Highway 4 10/27 UF CS 39 96,000 22.2 80.8  4,040.0 27.8 6.1 63.0 42.9 69.9 60,800
Potrillo Canyon near White Rock 08/09 UF CS < 05 99,600 171 227 1,710.0 234 2.8 48.8 49.9 56.5 59,300
Potrillo Canyon near White Rock 1023 F CS < 05 1620 < 26 11.3 18.1 0.6 0.1 0.6 0.8 1.8 881
Potrillo Canyon near White Rock 10/23 UF CS < 05 36,200 7.7 < 4.7 869.0 12.8 19 275 175 23.6 22,900
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Table 5-16. Trace Metalsin Runoff Samplesfor 2000 (ug/L) (Cont.)

Station Name Date Code® Ag Al As B Ba Be Cd Co Cr Cu Fe
Runoff Stations (Cont.)

Ancho Canyon:

Ancho Canyon at TA-39 08/18 UF CS < 05 319,000 63.0 80.8 3,430.0 65.1 7.2 135.0 201.0 218.0 229,000
Ancho Canyon at TA-39 10/28 UF CS < 05 93,500 135 359 652.0 12.4 12 273 57.7 76.6 63,500
Ancho Canyon near Bandelier NP 08/18 UF CS < 05 278,000 48.9 815 2,250.0 41.7 6.3 86.0 162.0 165.0 185,000
Ancho Canyon near Bandelier NP 08/18 UF DUP < 05 262,000 43.7 71.0 2,280.0 44.0 7.9 84.7 148.0 161.0 169,000
Ancho Canyon near Bandelier NP 10/23 UF CsS < 05 60,700 9.6 5.6 7710 129 24 22.0 30.6 35.9 38,200
Ancho Canyon near Bandelier NP 10/28 UF CS < 05 49,100 5.8 26.9 526.0 9.6 12 17.2 24.8 26.7 28,600
Runoff Grab Samples

Upper Los Alamos Reservoir 08/31 F CS < 05 2,720 31 52.3 227.0 05 < 01 23 0.9 4.0 1,660
Upper Los Alamos Reservoir 08/31 UF CS < 05 73 2.6 24.6 61.6 05 < 01 26 11 27 283
Los Alamos Reservoir 08/31 F CS < 05 19 3.2 194 58.9 05 < 01 25 11 1.8 186
Los Alamos Reservoir 08/31 UF CS < 05 2,540 3.0 58.3 222.0 0.7 0.2 41 11 37 1,630
Los Alamos Reservoir 08/31 UF DUP < 05 2,260 4.2 58.3 220.0 0.7 0.2 3.7 11 35 1,480
Los Alamos Weir 07/21 F CS < 05 96 32 71.6 191.0 05 < 01 4.4 11 34 267
Los Alamos Weir 07/21 UF CS < 05 39,400 104 80.0 856.0 55 13 141 16.2 41.0 19,400
Los Alamos Weir 07/21 UF DUP < 05 39,800 8.9 80.7 863.0 55 14 14.2 16.6 41.6 19,900
Rendija Canyon 3rd Crossing 07/17 F CS 0.1 0.3 139
Rendija Canyon 3rd Crossing 07/17 F CS 0.9 280 12.0 75.0 77.0 50 < 50 9.7 0.7 29 160
Rendija Canyon 3rd Crossing 07/17 UF CS 05 24,000 44.0 2,300.0 2,000.0 130 59 56.0 57 7.8 3,000
Rendija Canyon 3rd Crossing 07/17 UF DUP 10 28,000 50.9 2,700.0  2,000.0 156 7.0 65.9 71 9.1 4,000
Guagje at SR-502 07/09 F CS < 05 110 11.0 120.0 86.0 0.1 0.2 8.6 0.7 45 341
Guagje at SR-502 07/09 UF CS < 05 7,400 24.0 2900 1,700.0 59.4 34.0 12.0 43 15.0 192,900
Gugje at SR-502 09/08 F CS < 05 463 6.5 46.1 108.0 05 < 01 19 11 44 273
Guaje at SR-502 09/08 UF CS < 05 995,000 137.0 136.0 20,700.0 136.2 273 475.0 510.0 605.0 560,000
Starmer's Gulch above Highway 501 1023 F CS 0.6 11,500 6.7 47.9 179.0 0.7 0.1 29 57 7.6 6,910
Starmer's Gulch above Highway 501 10/23 UF CS 0.6 63,700 14.2 71.0 3,840.0 16.0 43 65.6 22.0 26.3 32,700
Two-Mile at Highway 501 10/23 F Cs 0.6 363 4.0 54.1 75.7 05 < 01 0.6 11 34 261
Two-Mile at Highway 501 10/23 UF CS 0.6 82,500 230 90.5 3,940.0 13.0 4.7 53.3 35.2 51.6 49,400
TA-18 Culvert 06/28 F CS < 09 140 44 150.0 230.0 0.0 0.5 57 1.0 9.8 130
TA-18 Culvert 06/28 F DUP < 09 138 7.3 152.0 227.0 00 < 02 5.7 0.8 9.5 136
TA-18 Culvert 06/28 UF TOTC 131 241,784 74.9 4954 11,528.4 16.4 10.4 140.9 194.2 455.4 256,436
Pajarito Canyon at SR-4 Culvert 06/28 F CS < 09 380 8.0 180.0 290.0 0.1 0.2 4.4 0.4 9.1 260
Pajarito Canyon at SR-4 Culvert 06/28 UF TOTC 16.9 252,359 90.0 480.0 10,615.3 18.0 129 1439 187.5 447.0 240,696
Water Quality Standards’

EPA Primary Drinking Water Standard 50 2,000 4 5 100

EPA Secondary Drinking Water Standard 50-200 300
EPA Action Limit 1,300

EPA Health Advisory

NMWQCC Livestock Watering Standard 5,000 200 5,000 50 1,000 1,000 500

NMWQCC Groundwater Limit 50 5,000 100 750 10 50 50 1,000 1,000
NMWQCC Wildlife Habitat Standard 1,000
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Table 5-16. Trace Metalsin Runoff Samplesfor 2000 (ug/L) (Cont.)

Station Name Date Code* Hg Mn Mo Ni Pb Sb Se Sn Sr Tl \ Zn
Runoff Stations

L os Alamos Canyon (includes Pueblo, DP Canyons):

Los Alamos Canyon at Los Alamos 06/03 F CS < 0.01 3400 < 438 29 1.08 432 < 35 < 160 230.0 341 33 29
Los Alamos Canyon at Los Alamos 06/03 UF CS < 001 15000 < 48 6.8 45.80 453 < 35 < 160 310.0 3.62 8.7 54.0
Los Alamos Canyon at Los Alamos 07/18 F CS 0.05 1.06 0.81

Los Alamos Canyon at Los Alamos 07/18 UF CS 319.00 155 371

Los Alamos Canyon at Los Alamos 07/18 UF DUP 409.00 135 3.86

Los Alamos Canyon at Los Alamos 07/18 F CS < 020 1,000.0 7.2 6.0 3.00 20.00 < 50 < 500 320.0 < 10.00 4.7 10.0
Los Alamos Canyon at Los Alamos 07/18 UF CS 0.02 20,0000 < 100 40.0 54.00 20.00 93 < 500 1,000.0 < 20.00 40.0 480.0
Los Alamos Canyon at Los Alamos 09/12 F CS 1,670.0 25 4.8 1.09 0.68 < 20 329.0 0.24 21 45
Los Alamos Canyon at Los Alamos 09/12 UF CS < 006 21600 18 9.4 14.80 069 < 24 < 20 361.0 0.24 8.8 35.6
Los Alamos Canyon below TA- 2 06/02 UF CS < 001 25000 < 48 19.0 381.00 393 < 35 < 16.0 190.0 408 330 430.0
Los Alamos Canyon below TA- 2 10/23 UF CS 2150 < 11 38 8.21 022 < 24 < 20 131.0 0.03 7.0 64.2
DP Canyon below Meadow at TA-21 07/25 F CS 53 17 14 0.48 068 < 24 < 31 468 < 0.01 33 48.6
DP Canyon below Meadow at TA-21 07/25 UF CS < 0.06 188.0 18 54 29.70 112 < 24 < 31 56.4 0.05 105 200.0
DP Canyon below Meadow at TA-21 10/23 UF CS 652.0 < 11 15.8 81.50 129 < 24 3.0 79.2 0.17 28.7 508.0
DP Canyon below Meadow at TA-21 10/27 F CS 50 < 11 < 31 0.89 0.42 < 20 24.5 0.11 23 179
DP Canyon below Meadow at TA-21 1027 F DUP 52 < 11 < 31 0.90 0.36 < 20 243 < 001 2.0 177
DP Canyon below Meadow at TA-21 10/27 UF CS 7790 < 11 14.3 101.00 112 24 81.1 017  29.7 546.0
DP Canyon at Mouth 06/02 UF CS < 001 19000 < 438 18.0 395.00 443 < 35 < 16.0 150.0 388 330 620.0
DP Canyon at Mouth 10/23 UF CS 1,240.0 < 11 228 123.00 171 < 24 < 20 110.0 0.19 44.6 554.0
DP Canyon at Mouth 1027 F CS 91 < 11 < 31 1.50 054 27 348 < 0.01 23 19.9
DP Canyon a Mouth 10/27 UF CS 2,610.0 2.8 39.1 246.00 1.40 34 24 188.0 042 751 1,070.0
Los Alamos Canyon near Los Alamos 06/02 UF CS < 001 41000 < 48 33.0 591.00 453 < 35 < 16.0 300.0 451 550 850.0
Los Alamos Canyon near Los Alamos 06/03 F CS < 0.01 390.0 6.7 3.0 1.03 438 < 35 < 16.0 240.0 341 3.0 4.6
Los Alamos Canyon near Los Alamos 06/03 UF CS < 001 4800.0 < 48 18.0 164.00 435 43 < 160 480.0 3.94 21.0 210.0
Los Alamos Canyon near Los Alamos 07/09 UF CS < 0.01 25,000.0 54 31.0 1,110.00 6.21 120 < 200 1,700.0 20.42 40.0 810.0
Los Alamos Canyon near Los Alamos 07/09 UF DUP < 0.01 24,6000 < 42 304 101.00 2.79 122 < 204 1,650.0 < 11.00 40.0 811.0
Los Alamos Canyon near Los Alamos 07/09 F CS < 001 390.0 9.4 42 245 405 < 26 < 200 190.0 3.77 47 7.6
Los Alamos Canyon near Los Alamos 1023 F CS 88 < 11 32 0.68 0.41 24 339 0.02 1.9 4.8
Los Alamos Canyon near Los Alamos 10/23 UF CS < 0.06 3,0100 < 11 28.2 124.00 076 < 24 24 144.0 0.22 43.7 470.0
Los Alamos Canyon near Los Alamos 10/27 F CS 38.1 54 13 115 0.85 24 816 < 0.01 1.8 12.3
Pueblo Canyon near Los Alamos 10/23 F CS 1,360.0 33 34 4.05 3.62 < 20 1450 < 0.01 6.7 164.0
Pueblo Canyon near Los Alamos 10/23 UF CS 0.25 14,900.0 2.6 76.8 216.00 0.60 40 < 20 643.0 076 132.0 692.0
Sandia Canyon:

Sandia Canyon at TA-3 07/17 UF CS 46.80 1.44 0.40

Sandia Canyon at TA-3 07/17 UF CS 0.08 3900 < 100 9.7 43.00 290 < 50 < 500 55.0 < 10.00 13.0 500.0
Mortandad Canyon (includes Ten Site Canyon, Cafiada del IBuey):

TA-55 07/17 UF CS 12.70 0.11 0.35

TA-55 07/17 UF CS 0.03 120.0 < 100 4.6 8.30 20.00 < 50 < 500 28.0 < 10.00 6.6 240.0
TA-55 10/07 UF CS < 0.06 62.0 2.0 25 4.06 026 < 24 17.9 0.46 39 201.0
TA-55 10/07 UF DUP 605 < 11 22 4.19 011 < 24 175 0.13 3.8 198.0
Cafiada del Buey near TA-46 10/23 UF CS 3280 < 11 119 93.20 046 < 24 < 20 72.9 0.47 222 358.0
Areal 08/09 UF CS < 006 18800 21 50.4 70.30 0.68 58 32 201.0 123 1320 392.0
Areal 08/09 UF DUP < 0.06 1,880.0 15 49.6 74.30 0.11 30 < 20 198.0 091 135.0 386.0
Areal 07/15 UF CS 3.93 4.84 0.24

Areal 07/15 UF CS 0.06 1800 < 100 59 3.30 500 < 50 < 500 59.0 < 10.00 6.4 320.0
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Table 5-16. Trace Metalsin Runoff Samplesfor 2000 (ug/L) (Cont.)

Station Name Date Code® Hg Mn Mo Ni Pb Sb Se Sn Sr Tl \Y Zn
Runoff Stations (Cont.)

Mortandad Canyon (includes Ten Site Canyon, Cafada del IBuey): (Cont.)

Areal 07/17 F CS 0.22 2.59 0.26

Areal 07/17 UF CS 3.34 10.90 0.24

ArealL 10/07 UF CS < 0.06 60.6 < 11 1.9 2.01 110 < 24 254 0.32 30 249.0
G-6 07/29 F CS 511 < 15 31 0.05 339 < 24 < 31 1550 < 0.01 31 22
G-6 07/29 UF CS < 0.06 1,390.0 24 323 45.70 170 < 24 < 31 283.0 0.53 75.0 364.0
G-6 08/18 F CS 276 < 11 31 < 0.08 8.61 < 20 103.0 0.34 29 2.7
G-6 08/18 UF CS < 0.06 676.0 38 181 20.10 6.41 4.0 37 158.0 048 415 204.0
G-6 08/18 UF DUP 20.50 6.04 0.20

G-6 10111 F CSs 125 < 11 1.0 0.18 534 < 24 < 20 465 < 001 23 6.6
G-6 10/11 UF Cs < 0.06 9070 < 11 149 24.60 402 < 24 < 20 126.0 027 342 188.0
G-6 10/11 UF DUP 879.0 < 11 145 24.60 371 < 24 < 20 1240 < 0.01 322 185.0
Cafiada del Buey at White Rock 07/29 UF CS < 0.06 9,200.0 2.0 259.0 305.00 < 341 < 24 6.2 991.0 543 4520 983.0
Caflada del Buey at White Rock 07/29 F Cs 2280 < 15 1.6 026 < 068 < 24 < 31 792 < 001 7.7 2.2
Cafiada del Buey at White Rock 08/18 F CS 77 < 11 31 002 < o011 < 20 434 < 001 5.4 39
Cafiada del Buey at White Rock 08/18 UF CS < 006 5,660.0 22 106.0 20600 < 011 7.8 52 450.0 269 2010 348.0
Cafiada del Buey at White Rock 10/11 UF CS < 0.06 59400 < 11 854 43.50 041 < 24 < 20 659.0 0.53 76.2 188.0
Caflada del Buey at White Rock 10/23 UF CS < 0.06 44100 < 11 86.1 62.70 0.30 32 24 380.0 044 1330 213.0
Cafiada del Buey at White Rock 10/28 F CsS 329 < 11 20 1.65 0.59 24 323 < 001 6.6 9.9
Carlada del Buey at White Rock 10/28 UF CS 2,190.0 < 11 312 20.60 0.17 4.4 24 227.0 0.44 324 515
Pajarito Canyon (includes Two-Mile, Three-Mile Canyons):

Pajarito Canyon above Highway 501 06/28 F CS < 001 450.0 5.9 36 141 5.73 41 < 160 420.0 3.56 39 6.1
Pajarito Canyon above Highway 501 06/28 UF TOTC 133 532778 39.7 255.1 851.87 25.08 41.7 290.8 6,944.4 26.36 654.2 1,8835
Pajarito Canyon above Highway 501 09/08 F CS 3070 < 11 21 0.33 0.68 < 20 150.0 0.03 27 57
Pajarito Canyon above Highway 501 09/08 UF CS < 006 19,000.0 22 92.4 227.00 137 < 24 4.6 953.0 148 189.0 557.0
Pajarito Canyon above Highway 501 09/08 UF DUP 19,000.0 29 93.3 24800 < 011 < 24 < 20 955.0 117 1850 564.0
Pajarito Canyon above Highway 501 1023 F CS 900 < 11 31 < 008 < 011 24 149.0 0.02 18 0.5
Pagjarito Canyon above Highway 501 10/23 UF CS 026 21500 < 11 8.7 21.40 020 < 24 24 228.0 0.02 17.0 49.8
Pajarito Canyon above Highway 501 10/23 UF DUP 2,1400 < 11 8.6 2180 < 011 < 24 < 20 226.0 0.03 16.5 54.1
Pajarito Canyon at TA-22 06/28 F CS < 001 320.0 82 39 1.46 486 < 35 < 160 360.0 3.57 42 9.0
Pajarito Canyon at TA-22 06/28 UF TOTC 045 59849 82.8 76.4 157.55 47.70 50.3 562.0 10221 47.60 105.1 491.7
Starmer's Gulch at TA-22 06/28 F CS < 001 530.0 75 6.0 222 576 < 35 < 160 340.0 358 17 11.0
Starmer's Gulch at TA-22 06/28 UF TOTC 0.18 14,186.6 249 56.3 135.89 15.74 223 143.1 1,524.7 17.23 1017 588.1
G-1 10/11 F Cs 84 < 11 14 0.25 039 < 24 < 20 151 < 0.01 23 31
G-1 10/11 UF CS < 0.06 8580 < 11 191 35.80 032 < 24 < 20 88.9 014 513 122.0
G-2 07/29 F CS 839 < 15 31 002 < 068 29 < 31 3790 < 001 31 22
G-2 07/29 UF Cs < 0.06 867.0 15 16.4 2480 < 068 < 24 < 31 431.0 0.26 42.8 211.0
G-2 08/09 F CS 244 < 11 31 < 008 < 068 35 108.0 0.12 4.1 39
G-2 08/09 UF CS < 006 1,790.0 34 29.6 52.30 069 < 24 7.2 253.0 077 750 379.0
G-2 10/11 F CS 252 < 11 15 < 0.08 174 < 24 < 20 1600 < 0.01 24 35
G-2 10/11 UF CS < 0.06 4370 < 11 12.0 12.10 098 < 24 < 20 1950 < 0.02 273 115.0
G-3 07/29 UF CS < 006 3,700.0 52 68.1 14200 < 068 < 24 39 465.0 121 1490 570.0
G-3 08/18 F CS 25.6 5.4 31 < 008 < 011 < 20 1820 < 0.01 5.4 39
G-3 08/18 UF CS < 006 207.0 25 438 9.33 100 < 24 < 20 2140 < 001 154 441
G-3 10111 F CS 210 4.0 13 0.11 136 < 24 < 20 575 < 001 55 73
G-3 10/11 UF Cs < 0.06 349.0 39 10.0 13.20 078 < 24 < 20 888 < 0.02 235 149.0
G-3 10/25 F CsS 284 < 11 24 0.30 0.52 < 20 444 < 001 2.7 149.0
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Table 5-16. Trace Metalsin Runoff Samplesfor 2000 (ug/L) (Cont.)

Station Name Date Code™ Hg Mn Mo Ni Pb Sb Se Sn Sr Tl \ Zn
Runoff Stations (Cont.)

Pajarito Canyon (includes Two-Mile, Three-Mile Canyons): (Cont.)

G-3 10/25 UF CS 3,080.0 4.1 36.7 13.60 0.52 39 < 20 200.0 0.07 77.0 322.0
G-3 10/28 F CS 159 38 < 31 0.20 0.52 24 47.8 0.01 29 9.1
G-3 10/28 UF CS < 0.06

G-5 10/23 F CS 155 < 11 < 31 010 < 011 24 105 0.02 10 124
G-5 10/23 UF CS < 0.06 160.0 < 11 38 6.32 < 0.11 3.2 24 194 0.02 72 36.9
G-4 08/15 UF CS < 0.06 355.0 4.1 5.8 11.10 2.00 29 < 20 711 039 152 125.0
G-4 08/15 UF DUP 336.0 15 5.9 10.80 1.99 24 < 20 69.7 020 144 122.0
G-4 10/12 F CS 159 < 11 23 0.32 19 < 24 < 20 89.7 0.01 2.7 239
G4 10/12 UF CS < 0.06 712 < 11 4.3 3.39 19 < 24 < 20 95.2 0.02 6.7 61.6
Pajarito Canyon above Highway 4 06/28 F CS < 001 1,100.0 14.0 9.6 121 815 < 35 < 160 590.0 5.04 42 8.1
Pajarito Canyon above Highway 4 06/28 UF CS 334 3.06 0.26

Pajarito Canyon above Highway 4 06/28 UF TOTC 0.20 28,652.0 18.0 89.0 209.30 8.54 175 73.6 3,823.6 1407 1257 540.9
Pajarito Canyon above Highway 4 1024 F CS 1120 < 11 2.7 1.03 0.45 < 20 152.0 0.01 39 141.0
Pajarito Canyon above Highway 4 10/24 UF CS < 006 20200 < 11 226 55.00 0.48 42 < 20 2710 042 406 163.0
Pajarito Canyon above Highway 4 10/27 F Cs 157 21 18 0.44 0.67 24 162.0 0.01 22 45
Pagjarito Canyon above Highway 4 10/27 UF CS < 006 15400 29 20.0 65.10 062 < 24 24 237.0 056 414 184.0
Water Canyon (includes Carion del Valle, Potrillo, Fence, Indio Canyons):

Water Canyon above Highway 501 06/28 UF TOTC 0.05 16,991.7 6.4 20.2 53.90 5.60 83 29.0 2,908.4 744 307 155.0
Water Canyon above Highway 501 10/23 F CsS 1680 < 11 21 172 0.47 24 124.0 0.02 4.7 75
Water Canyon above Highway 501 10/23 UF CS < 006 26,600.0 2.0 738 2140 < 011 31 24 1,510.0 049 114.0 696.0
Cafion del Valle above Highway 501 06/28 UF TOTC 0.21 31,369.0 116 43.0 135.50 6.52 20.1 56.8 33117 1291 844 374.2
Cafion del Valle above Highway 501 10/23 F CsS 732 < 11 17 008 < 011 24 123.0 0.02 12 46
Cafion del Valle above Highway 501 10/23 UF CS < 006 17,9000 < 11 50.0 86.40 052 < 24 24 955.0 085 733 506.0
Water Canyon at Highway 4 06/28 UF TOTC 045 22,469.4 17.3 70.6 238.89 8.19 19.9 66.0 3,541.9 11.23 1376 522.9
Water Canyon at Highway 4 10/27 F CsS 448.0 32 21 3.18 0.81 24 166.0 0.06 5.4 12.0
Water Canyon at Highway 4 10/27 UF CS 21,400.0 34 62.9 121.00 0.59 173 24 1,860.0 146 1350 600.0
Water Canyon at Highway 4 10/27 UF DUP 21,400.0 29 65.0 126.00 0.52 174 < 20 1,850.0 118 136.0 599.0
Indio Canyon at Highway 4 06/28 UF Cs 3.92 281 0.25

Water Canyon below Highway 4 06/28 F CS 0.01 670.0 12.0 6.0 1.56 562 < 35 < 160 470.0 3.56 19 75
Water Canyon below Highway 4 06/28 UF TOTC 1.06 45,170.0 253 175.7 599.89 17.71 45.0 197.9 5,134.0 1861 3413 1,316.8
Water Canyon below Highway 4 07/29 UF CS < 0.06 24,500.0 5.9 152.0 471.00 < 341 233 9.3 1,860.0 462 266.0 1,520.0
Water Canyon below Highway 4 07/29 UF DUP 26,900.0 6.8 179.0 61200 < 011 < 24 11.2 1,910.0 333 308.0 1,710.0
Water Canyon below Highway 4 08/12 UF CS < 0.06 29,800.0 51 55.7 11300 < o011 7.8 3.7 1,900.0 159 1110 634.0
Water Canyon below Highway 4 08/18 F CS 26.5 21 < 31 004 < 011 < 20 79.0 0.01 39 39
Water Canyon below Highway 4 08/18 UF CS 0.09 754.0 17 7.0 19.00 < 011 < 24 < 20 132.0 0.08 17.9 49.8
Water Canyon below Highway 4 08/18 UF DUP 7710 < 11 75 < 24 < 20 134.0 18.1 51.2
Water Canyon below Highway 4 10/23 F Cs 2050 < 11 17 0.45 244 < 20 165.0 0.04 51 25.3
Water Canyon below Highway 4 10/23 UF CS < 006 306000 < 11 519 72.20 081 < 24 < 20 1,650.0 115 794 589.0
Water Canyon below Highway 4 10/23 UF DUP 29,9000 < 11 52.1 74.60 047 < 24 < 20 1,660.0 0.64 799 591.0
Water Canyon below Highway 4 1027 F CS 44.4 20 16 1.08 0.54 24 93.0 0.01 2.7 6.0
Water Canyon below Highway 4 10/27 UF CS < 006 12,100.0 25 59.9 144.00 0.77 111 24 799.0 1.07 1100 556.0
Potrillo Canyon near White Rock 08/09 UF CS < 006 41700 15 62.2 106.00 < 0.68 23 < 31 334.0 117 1270 247.0
Potrillo Canyon near White Rock 10/23 F CS 139 < 11 13 0.85 0.69 < 20 15.0 0.02 26 133
Potrillo Canyon near White Rock 10/23 UF CS < 006 26800 < 11 334 44.50 0.86 35 < 20 176.0 029 506 151.0

SIUBWIPAS PUE ‘1aJeMPUNOIS) ‘19JeA\ 808HNS °G



000z BuLINp Sowe|y S0 Je 39UR|IBAINS [RIUBIUOIIAUT

16¢

Table 5-16. Trace Metalsin Runoff Samplesfor 2000 (ug/L) (Cont.)

Station Name Date Code* Hg Mn Mo Ni Pb Sb Se Sn Sr Tl \ Zn
Runoff Stations (Cont.)

Ancho Canyon:

Ancho Canyon at TA-39 08/18 UF Cs < 0.06 73600 2.6 233.0 356.00 < 341 5.2 121 788.0 572 360.0 922.0
Ancho Canyon at TA-39 10/28 UF CS 1,440.0 15 49.9 75.10 0.40 42 24 155.0 092 969 262.0
Ancho Canyon near Bandelier NP 08/18 UF CS 011 48100 26 156.0 24000 < 341 6.2 7.9 505.0 537 249.0 716.0
Ancho Canyon near Bandelier NP 08/18 UF DUP 4,830.0 17 151.0 261.00 < 0.11 5.0 72 513.0 327 2270 674.0
Ancho Canyon near Bandelier NP 10/23 UF CS < 006 18000 < 11 379 62.40 0.46 24 < 20 187.0 061 637 181.0
Ancho Canyon near Bandelier NP 10/28 UF CS 1,1100 < 11 26.1 46.10 0.29 24 2.4 125.0 0.47 48.4 106.0
Runoff Grab Samples

Upper Los Alamos Reservoir 08/31 F CS 2,000.0 25 55 < 008 < 011 < 20 385.0 < 0.03 42 10.3
Upper Los Alamos Reservoir 08/31 UF CS 0.05 701.0 33 26 0.09 < 0.11 24 < 20 183.0 0.39 16 29
Los Alamos Reservoir 08/31 F Cs 676.0 24 18 050 < 0.11 < 20 179.0 0.05 16 2.2
Los Alamos Reservoir 08/31 UF CS 0.05 2,010.0 35 59 442 < 011 24 < 20 378.0 0.27 45 19.2
Los Alamos Reservoir 08/31 UF DUP 1,980.0 25 5.7 420 < 011 22 < 20 3770 < 001 42 101
Los Alamos Weir 07/21 F CS 1,870.0 109 51 0.37 1.09 24 < 20 416.0 0.36 34 45
Los Alamos Weir 07/21 UF CS 0.07  3,900.0 9.2 304 58.30 0.78 24 < 20 598.0 087 332 171.0
Los Alamos Weir 07/21 UF DUP 0.06  3,940.0 7.9 29.9 58.10 0.74 24 < 20 602.0 084 337 165.0
Rendija Canyon 3rd Crossing 07/17 F CS 0.72 10.70 0.34

Rendija Canyon 3rd Crossing 07/17 F CS < 020 4800 < 100 50 < 3.00 280.00 50 < 500 160.0 < 10.00 37 6.8
Rendija Canyon 3rd Crossing 07/17 UF CS < 020 16,0000 < 100 39.0 160.00 21.00 100 < 500 10000 < 730 350 560.0
Rendija Canyon 3rd Crossing 07/17 UF DUP < 020 19,0000 < 42 45.8 191.00 25.50 103 < 204 10000 < 732 416 659.0
Gugje at SR-502 07/09 F CS < 001 530.0 13.0 6.9 2.34 5.61 26 < 200 210.0 371 38 53
Guagje at SR-502 07/09 UF Cs < 0.01 17,000.0 58 14.0 1,209.00 6.21 88 < 200 2,400.0 11.24 13.0 93.0
Gugje at SR-502 09/08 F CS 765.0 51 29 0.36 0.68 < 20 212.0 0.03 21 32
Gugje at SR-502 09/08 UF CS < 0.06 102,000.0 53 826.0 91.50 1.37 24 127 4,780.0 424 536.0 3,610.0
Starmer's Gulch above Highway 501 10/23 F CS 5760 < 11 59 6.99 0.21 24 134.0 0.02 12.2 37.3
Starmer's Gulch above Highway 501 10/23 UF CS < 006 228000 < 11 44.6 64.90 0.26 24 24 1,030.0 0.29 66.4 454.0
Two-Mile at Highway 501 10/23 F CsS 2690 < 11 12 0.15 0.20 24 124.0 0.02 15 0.6
Two-Mile at Highway 501 10/23 UF CS < 006 188000 < 11 50.2 124.00 0.39 24 24 1,140.0 081 833 538.0
TA-18 Culvert 06/28 F Cs < 001 670.0 13.0 10.0 1.45 5.93 39 < 160 490.0 3.55 29 4.7
TA-18 Culvert 06/28 F DUP < 0.01 659.0 12.0 89 < 095 < 348 35 < 157 4910 < 337 25 5.0
TA-18 Culvert 06/28 UF TOTC 119 47,2489 274 240.8 689.88 25.16 56.7 2239 4,916.0 20.24 4081 1,574.9
Pajarito Canyon at SR-4 Culvert 06/28 F CS < 001 930.0 16.0 10.0 3.54 6.35 38 < 160 590.0 341 3.6 9.1
Pajarito Canyon at SR-4 Culvert 06/28 UF TOTC 0.38 431635 30.3 2458 629.89 14.32 48.3 168.1 4,501.1 20.23 3850 1,592.9
Water Quality Standards’

EPA Primary Drinking Water Standard 2 100 6 50

EPA Secondary Drinking Water Standard 50 5,000
EPA Action Limit 15

EPA Health Advisory 25,000-90,000 80-110

NMWQCC Livestock Watering Standard 10 100 50 25,000
NMWQCC Groundwater Limit 2 200 1,000 200 50 50 10,000
NMWQCC Wildlife Habitat Standard 0.77 5

aCodes: UF-Unfiltered; F—Filtered.

b Sample Type: CS-Customer Sample; DUP-L aboratory Duplicate; TOTC-Total Concentration Calculated from Laboratory Data.

¢ Less than symbol (<) means measurement was below the specified limit of detection of the analytical method.

d Standards given here for comparison only; see Appendix A. Note that New Mexico Livestock Watering and Groundwater Limits are based on dissolved concentrations, whereas many of these

analyses are of unfiltered samples; thus, concentration may include suspended sediment quantities.
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Table 5-17. Calculated Metals Concentrations and Uncertainties for Suspended Sedimentsin Runoff Samples

(mg/kg unless otherwise noted)2

Ratio

TSS Metal Screening  Concentration/
Station Name Date Analyte (mg/L) Concentration Uncertainty LevelP Screening L evel
Pgjarito Canyon above Highway 4 06/28 Mn 2,400 11,480 1,718 3,200 3.6
Water Canyon below Highway 4 06/28 Mn 5,800 7,672 1,099 3,200 2.4
Pgjarito Canyon at Highway 4 Culvert  06/28 Mn 5,700 7,409 1,072 3,200 2.3
Carion de Valle above Highway 501 10/23 Mn 2,840 6,277 890 3,200 2.0
Starmers Gulch at TA-22 06/28 Mn 3,100 4,405 658 3,200 14
Starmers Gulch above Highway 501 10/23 Mn 6,240 3,562 519 3,200 11
Water Canyon below Highway 4 06/28 Mn 13,000 3,423 490 3,200 11
Caffion de Valle above Highway 501 10/23 Mn 5,350 3,332 472 3,200 1.0

aTable shows metals found at levels greater than EPA soil screening levels. Samples with TSS concentrations less than 1000 mg/L not included because

of larger uncertainty in the calculated concentrations.

PEPA Region 6 Human Health Medium-Specific Screening Levels for residential exposures.
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Table 5-18. Organic Chemicals Detected in Runoff Samplesin 2000 (ug/L)

Field Lab Lab Lab
Station Name Date Prep?® Sample® Suite? Analyte Result MDL Qual® Code?
Pajarito Canyon above Highway 501  06/28 UF Cs HEXP  2,4,6-Trinitrotoluene 0.44 0.035 X PARA
Indio Canyon at Highway 4 06/28 UF Cs HEXP  2,4,6-Trinitrotoluene 0.38 0.035 X PARA
Cafion del Valle above Highway 501  06/28 UF Cs HEXP  4-Amino-2,6-dinitrotoluene 13 0.08 X PARA
Water Canyon below Highway 4 06/28 UF Cs HEXP  4-Amino-2,6-dinitrotoluene 13 0.08 X PARA
Pajarito Canyon at SR-4 Culvert 06/28 UF Cs HEXP  4-Amino-2,6-dinitrotoluene 19 0.08 X PARA
Indio Canyon at Highway 4 06/28 UF Cs HEXP  4-Amino-2,6-dinitrotoluene 12 0.08 X PARA
Pajarito Canyon above Highway 501  06/28 UF Cs HEXP  4-Amino-2,6-dinitrotoluene 2.8 0.08 X PARA
Indio Canyon at Highway 4 06/28 UF Cs HEXP HMX 2.2 0.041 PARA
Indio Canyon at Highway 4 06/28 UF RE HEXP HMX 2.2 0.041 PARA
Cafion del Valle above Highway 501  06/28 UF Cs HEXP  2-Amino-4,6-dinitrotoluene 1 0.061 X PARA
Pajarito Canyon above Highway 501  06/28 UF Cs HEXP  2-Amino-4,6-dinitrotoluene 13 0.061 X PARA
Cafion del Valle above Highway 501  06/28  UF Cs HEXP Tetryl 8.1 0.076 X PARA
Indio Canyon at Highway 4 06/28 UF Cs HEXP Tetryl 3.7 0.076 X PARA
Pgjarito Canyon at SR-4 Culvert 06/28 UF Cs HEXP Tetryl 18 0.076 X PARA
Cafion del Valle above Highway 501  06/28 UF Cs HEXP  2-nitrotoluene 14 0.069 X PARA
Canon del Valle above Highway 501  06/28 UF Cs HEXP  Nitrobenzene 5.6 0.04 X PARA
Pajarito Canyon above Highway 501  06/28 UF Cs HEXP  Nitrobenzene 13 0.04 X PARA
Indio Canyon at Highway 4 06/28 UF Cs HEXP  Nitrobenzene 4 0.04 X PARA
Water Canyon below Highway 4 06/28 UF Cs HEXP  3-Nitrotoluene 2.7 0.031 X PARA
Pajarito Canyon at SR-4 Culvert 06/28 UF Cs HEXP  3-Nitrotoluene 3 0.031 X PARA
Pajarito Canyon above Highway 4 06/28 UF Cs HEXP  1,3,5-trinitrobenzene 2.6 0.049 X PARA
Pajarito Canyon at SR-4 Culvert 06/28 UF Cs HEXP  1,3,5-trinitrobenzene 4.2 0.049 X PARA
Water Canyon below Highway 4 06/28 UF Cs HEXP  1,3,5-trinitrobenzene 57 0.049 X PARA
Water Canyon below Highway 4 06/28 UF Cs HEXP 1,3-Dinitrobenzene 19 0.078 X PARA
Guaje Canyon at SR-502 07/09 UF Cs HEXP 1,3,5-trinitrobenzene 15 0.049 X PARA
Water Canyon at Highway 4 10127 UF CSs HEXP RDX 0.76 0.0221 GELC
Water Canyon at Highway 4 10127  UF Cs HEXP HMX 0.52 0.0261 GELC
LosAlamos Canyon at LosAlamos  06/03  UF Cs SVOA BenzoicAcid 690 40 PARA
LosAlamos Canyon at LosAlamos  06/03  UF Cs SVOA BenzoicAcid 250 16 PARA
Pajarito Canyon at TA-18 Culvert 06/28 UF Cs SVOA BenzoicAcid 1,900 120 PARA
Pajarito Canyon above Highway 501  06/28 UF Cs SVOA BenzoicAcid 1,800 84 PARA
Starmers Gulch at TA-22 06/28 UF CSs SVOA BenzoicAcid 1,300 82 PARA
Pajarito Canyon above Highway 4 06/28 UF Cs SVOA BenzoicAcid 1,300 95 PARA
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Table 5-18. Organic Chemicals Detected in Runoff Samplesin 2000 (pg/L) (Cont.)

Field Lab Lab Lab
Station Name Date Prep? Sample? Suite? Analyte Result MDL Qual® Coded
Guaje Canyon at SR-502 07/09 UF Cs SVOA Pyridine 16 3 PARA
LosAlamos Canyon near LosAlamos 07/09 UF Cs SVOA Bis(2-ethylhexyl)phthalate 19 11 PARA
Guaje Canyon at SR-502 07/09 UF Cs SVOA BenzoicAcid 67 5.2 PARA
LosAlamos Canyon at LosAlamos  09/12 UF Cs SVOA Bis(2-ethylhexyl)phthalate 14 0.32 GELC
G-4 10/12 UF Cs SVOA Bis(2-ethylhexyl)phthalate 53 0.32 GELC
G-4 10/12 UF Cs SVOA Bis(2-ethylhexyl)phthalate 13.1 0.32 GELC
G-4 10/12  UF Cs SVOA 2-Methylnaphthalene 3.6 0.15 GELC
Starmer’s Gulch above Highway 501  10/23  UF Cs SVOA Benzyl Alcohol 316 0.23 GELC
Starmer’s Gulch above Highway 501  10/23  UF Cs SVOA BenzoicAcid 111 2.76 GELC
Water Canyon above Highway 501 10/23 UF Cs SVOA BenzoicAcid 43.8 2.76 GELC
Cafion del Valle above Highway 501  10/23 UF Cs SVOA BenzoicAcid 46.4 2.76 GELC
Twomile Canyon above Highway 501 10/23 UF Cs SVOA BenzoicAcid 457 2.76 D GELC
Pajarito Canyon above Highway 501  09/08 UF Cs VOA  14-Dichlorobenzene 0.18 0.118 GELC
Guaje Canyon at SR-502 09/08 UF Cs VOA  14-Dichlorobenzene 0.22 0.118 GELC
LosAlamos Canyon at LosAlamos  09/12 UF Cs VOA  14-Dichlorobenzene 0.12 0.118 GELC

aCodes. UF-Unfiltered Sample; CS—customer sample; RE-reanalysis; D—analytes analyzed at a secondary dilution.
bHEX P-high explosives; SV OA—semivolatile organics, VOA-volatile organics.

CLab qualifier: D—analytes analyzed at secondary dilution; X—probable fal se positive resulting from matrix interference.

dLab code: PARA—Paragon Analytics, Inc.; GELC—General Engineering Laboratories, Inc.
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5. Surface Water, Groundwater, and Sediments

Table 5-19. Acute and Chronic Biological Toxicity Test Results from the L os Alamos

Areain 2000

AcuteTests Chronic Tests
Station 1D Collector Date  Sample Type Results Results
E240 LANL Sept. 8 Runoff No Effect  No Effect
EGHA4 LANL Sept. 8 Runoff No Effect  No Effect
LA 125 NMED Sept. 8 SurfaceWater  No Effect  No Effect
LA Reservoir NMED Sept. 8 SurfaceWater  No Effect  No Effect
PUN 0.01 NMED Sept. 8 Runoff No Effect  70% mortality
PU 6.7 NMED Sept. 8 Runoff No Effect ~ 100% mortality
PU 2.0 NMED Sept. 8 Runoff No Effect ~ No Effect
Location Key
E240 Pgjarito Canyon above SR 501
EGHA4 Guaje Canyon above SR 4
LA 125 Approximately 1/4-1/2 mile upstream from LA Reservoir
LA Reservoir Depth composite sample from center of reservoir, near the concrete

standpipe

PUN 0.01 Pueblo Canyon, North Tributary (north tributary above land bridge)
PU 6.7 Pueblo Canyon above land bridge
PU 2.0 Pueblo Canyon near Bayo Treatment Plant

Environmental Surveillance at Los Alamos during 2000 295
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Table 5-20. Radiochemical Analysis of Sedimentsfor 2000 (pCi/g®)

Station Name Date Codes’ °H (pCilL) *sr ¥'Cs U mEY =y U (mg/kg, lab)
Reservoirs on Rio Grande (New M exico)

Cochiti Upper 09/15 CS 60 60 207 0.31 0.16 0.54 1.26 0.03 0.03 0.929 0.095 0.036 0.0461 0.0170 0.0524 1.080 0.106 0.052
Cochiti Upper 09/15 DUP 0 58 206 1.22 0.04 0.04

Cochiti Middle 09/15 CS 58 59 201 0.19 0.12 0.38 1.34 0.03 0.04 1.150 0.110 0.013 0.0559 0.0176 0.0433 1.280 0.120 0.050
Cochiti Middle 09/15 CS 0 59 208 0.01 012 045 1.36 0.03 0.04 1.140 0.113 0.048 0.0642 0.0192 0.0378 1.280 0.123 0.014
Cochiti Lower 09/15 CS 83 57 192 0.20 0.11 0.37 0.56 0.03 0.06 1.190 0.115 0.053 0.0520 0.0179 0.0530 1.240 0.119 0.036
Reservoir Rio Chama

Abiquiu Lower 10/18 CS 0 58 207 -0.04 0.05 0.17 0.20 0.02 0.03 1.050 0.109 0.054 0.0586 0.0190 0.0159 1.060 0.110 0.016
Abiquiu Lower 10/18 DUP 1.040 0.105 0.038 0.0592 0.0185 0.0379 1.060 0.106 0.038
Abiquiu Upper 10/18 CS 60 61 208 0.05 0.05 0.16 0.02 0.01 0.02 0.795 0.085 0.053 0.0421 0.0153 0.0363 0.736 0.080 0.036
Abiquiu Upper 10/18 DUP 0.05 0.04 0.14 0.03 0.02 0.04

Abiquiu Middle 10/18 CS 61 62 213 0.20 0.07 0.22 0.29 0.03 0.06 1.030 0.105 0.049 0.1150 0.0265 0.0393 1.260 0.123 0.057
Regional Stations

Rio Chama at Chamita (bank) 07/12 CS 170 910 0.03 0.04 0.15 0.00 0.03 0.313 0.018 0.0158 0.0043 0.308 0.018

Rio Chama at Chamita (bank) 07/12 CS 110 910 0.00 0.05 0.15 0.04 0.03 0.357 0.019 0.0236 0.0052 0.398 0.020

Rio Grande at Embudo (bank) 07/12 CS 50 900 -0.08 0.04 0.14 0.06 0.03 0.670 0.030 0.0252 0.0056 0.673 0.030

Rio Grande at Otowi (bank) 06/27 CS 80 460 0.01 0.09 0.31 0.03 0.03 0.330 0.020 0.0297 0.0061 0.329 0.019

Rio Grande at Otowi (bank) 06/27 DUP 0.13 0.10 0.34

Rio Grande at Otowi (bank) 06/27 CS -20 450 0.11 0.09 0.29 0.03 0.03 0.355 0.020 0.0135 0.0041 0.379 0.020

Rio Grande at Otowi Upper (bank) 06/27 CS 10 450 0.00 0.09 0.30 0.03 0.02 0.529 0.044 0.0252 0.0107 0.579 0.045

Rio Grande at Frijoles (bank) 08/22 CS 140 56 184 0.46 0.04 0.32 0.02 0.02 0895 0.123 0.085 0.0637 0.0290 0.1070 0.941 0.127 0.085
Rio Grande at Frijoles (bank) 08/22 DUP 1120 0.147 0.114 0.0678 0.0308 0.1140 0.999 0.136 0.114
Rio Grande at Cochiti 09/26 CS 515 51 142 0.11 0.09 0.32 1.65 0.05 0.07 1.420 0.134 0.049 0.0554 0.0191 0.0564 1.230 0.120 0.069
Rio Grande at Bernalillo 07/11 CS 190 920 0.04 0.04 0.14 0.01 0.02 0.778 0.032 0.0357 0.0063 0.802 0.033

Rio Grande at Bernalillo 07/11 DUP 0.11 0.04 0.14

Jemez River 07/13 CS 170 920 0.00 0.05 0.15 0.05 0.02 0.886 0.038 0.0356 0.0071 0.753 0.033
Pajarito Plateau Stations

Guaje Canyon:

Guaje at SR-502 06/27 CS 0 450 0.55 0.13 0.35 1.61 0.18 1.187 0.055 0.1301 0.0156 1.262 0.057
Guaje at SR-502 06/27 CS 90 460 051 0.12 031 158 0.18 1.182 0.055 0.1328 0.0151 1.228 0.056

Bayo Canyon:

Bayo at SR-502 06/27 CS 40 450 0.00 0.09 0.30 0.00 0.02 0.463 0.023 0.0178 0.0046 0.490 0.023
Acid/Pueblo Canyons:

Pueblo 1R 07/25 CS 90 470 3.57 0.40 1.079 0.043 0.0584 0.0078 1.278 0.048
Pueblo 1R 07/25 CS 0.80 0.16 0.46

Acid Weir 07/25 CS 140 470 274 031 1.118 0.047 0.0480 0.0083 1.328 0.054

Acid Weir 07/25 CS 1.06 0.18 0.45

Acid Weir 07/25 DUP 0.77 0.11 0.28

Pueblo 2 04/24 CS 510 500 -0.09 0.12 0.05 0.03 0.600 0.027 0.0290 0.0056 0.617 0.028
Hamilton Bend Spring 04/24 CS 270 470 0.16 0.13 0.05 0.03 0.510 0.024 0.0189 0.0048 0.512 0.024
Pueblo 3 04/24 CS 110 460 0.07 0.13 0.12 0.03 1.145 0.045 0.0463 0.0073 0.950 0.039
Pueblo at SR-502 06/27 CS 60 460 0.50 0.11 0.29 0.05 0.02 1.192 0.062 0.0587 0.0114 0.952 0.052
Pueblo at SR-502 06/27 DUP 0.44 0.11 0.30

SIUBWIPAS PUE ‘1aJeMPUNOIS) ‘19JeA\ 808HNS °G



000z BuLINp Sowe|y S0 Je 39UR|IBAINS [RIUBIUOIIAUT

L6¢

Table 5-20. Radiochemical Analysis of Sedimentsfor 2000 (pCi/g?) (Cont.)

Station Name Date Codes’ °H (pCilL) “Sr ¥'Cs 2y =Ey U U (mg/kg, lab)
Pajarito Plateau Stations (Cont.)

DP/L os Alamos Canyons:

Los Alamos Canyon Reservoir 08/31 CS 51 53 178 0.65 0.12 299 0.16 0.05 1.780 0.213 0.148 0.1760 0.0519 0.1020 1.360 0.176 0.037

Los Alamos Canyon Reservoir 08/31 DUP 2.76 0.16 0.05

Los Alamos at Bridge 04/04 CS 1,680 600 0.04 0.02 0.22 0.01
LosAlamos at LAO-1 04/04 CS 3,870 760 0.01 0.02 0.72 0.07
Los Alamos at Upper GS 04/24 CS 540 500 0.27 0.13 0.15 0.03 0.808 0.034 0.0479 0.0074 0.777 0.032

DPS-1 04/04 Cs 1,230 570 -0.01 0.17 0.17 0.01
DPS-4 04/04 CS 4,130 770 1.84 0.20 0.45 0.02
Los Alamosat LAO-3 04/24 CS 0.27 0.13

LosAlamos at LAO-3 04/24 CS 330 480 0.68 0.08 1.104 0.048 0.1013 0.0124 1.090 0.047

LosAlamos at LAO-4.5 04/04 CS 1,940 620 0.90 0.10 0.25 0.01
Los Alamos at SR-4 06/27 CS 110 460 029 011 0.32 141 0.16 1.168 0.046 0.0483 0.0078 1.192 0.047

Los Alamos at Totavi 06/27 CS 80 460 0.29 0.11 0.34 0.10 0.03 0.885 0.046 0.0259 0.0078 0.981 0.049

Los Alamos at Otowi 06/27 CS 20 450 041 012 034 1.02 0.12 1.157 0.050 0.1902 0.0177 1.256 0.053

Sandia Canyon:

Sandiaat SR-4 06/27 CS 250 470 0.18 0.09 0.30 -0.04 0.08 0.964 0.039 0.0463 0.0073 0.980 0.039

Mortandad Canyon:

Mortandad near CMR Building 03/28 CS 1,740 610 0.04 0.03 0.52 0.03
Mortandad west of GS-1 03/29 CS 800 530 0.08 0.03 0.66 0.03
Mortandad at GS-1 03/29 Cs 23,100 1,600 19.44 2.05 1.06 0.05
Mortandad at MCO-5 03/28 CS 4,100 770 18.02 1.90 0.36 0.00
Mortandad at MCO-5 03/28 CS 0.15 0.01
Mortandad at MCO-7 03/28 CS 1,000 550 4.86 0.52 0.27 0.03
Mortandad at MCO-9 03/28 CS -100 450 0.33 0.10 0.46 0.03
Mortandad at MCO-13 (A-5) 06/27 CS 0.43 0.10

Mortandad at MCO-13 (A-5) 06/27 CS 230 470 043 0.11 029 0.47 0.06 0.931 0.038 0.0784 0.0097 0.947 0.038

Mortandad A-6 06/27 CS 400 490 0.19 0.10 0.30 0.52 0.07 0.989 0.042 0.0903 0.0111 1.067 0.044

Mortandad A-7 06/27 CS 320 480 0.04 0.09 028 0.12 0.04 0.567 0.027 0.0221 0.0051 0.611 0.028

Mortandad at SR-4 (A-9) 06/27 CS 140 460 051 0.12 0.32 0.39 0.05 5.384 0.186 0.1080 0.0133 1.199 0.052

Mortandad at Rio Grande (A-11) 09/25 CS 416 49 141 -0.05 0.09 0.32 0.01 0.01 0.03 0.339 0.051 0.054 0.0470 0.0183 0.0543 0.344 0.051 0.016
Mortandad at Rio Grande (A-11) 09/25 DUP 423 50 143 0.04 0.07 026 0.01 0.02 0.04 0.435 0.062 0.107 -0.0026 0.0077 0.0636 0.545 0.069 0.043

Cafiada del Buey:

Caflada del Buey at SR-4 03/28 CS 400 500 0.06 0.03 0.44 0.04
Pajarito Canyon:

Two-Mile at SR-501 02/25 CS 270 490 0.36 0.05 177 0.07
Pajarito at SR-4 03/28 CS 380 490 0.41 0.05 1.49 0.03
Pajarito at SR-4 03/29 Cs 320 490 0.04 0.02 0.16 0.03
Pagjarito Retention Pond 10/11 Cs 60 60 207 0.90 0.17 046 3.93 0.09 0.09 1.620 0.163 0.055 0.1080 0.0301 0.0546 1.920 0.186 0.069

Pajarito Retention Pond 10/11 DUP 1.710 0.164 0.018 0.0745 0.0233 0.0476 1.610 0.156 0.018

Pajarito at Rio Grande 09/26 CS 376 47 138 0.61 0.13 0.37 3.13 0.07 0.06 1.540 0.150 0.068 0.0509 0.0212 0.0757 1.260 0.129 0.075

Potrillo Canyon:

Potrillo at SR-4 03/28 CS 380 500 0.25 0.04 1.08 0.03
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Table 5-20. Radiochemical Analysis of Sedimentsfor 2000 (pCi/g?) (Cont.)

Station Name Date Codes °H (pCilL) “sr ¥Cs 2y =By =y U (mg/kg, lab)
Pajarito Plateau Stations (Cont.)

Fence Canyon:

Fence at SR-4 03/28 CS 240 480 0.32 0.04 0.68 0.03
Fence at SR-4 03/28 CS 270 490 0.52 0.08 0.90 0.03
Carion de Valle:

Carion de Valle at SR-501 03/29 CS 300 490 0.22 0.04 0.90 0.02
Water Canyon:

Water at SR-501 03/29 CS 0 460 0.05 0.02 1.28 0.04
Water at SR-4 03/28 CS 300 490 0.17 0.06 0.80 0.10
Water at Rio Grande 09/26 CS 422 142 463 0.66 0.09 0.25 4.13 0.09 0.07 1.160 0.116 0.080 0.0404 0.0169 0.0575 1.030 0.105 0.039

Indio Canyon:

Indio at SR-4 03/28 CS 180 480 0.25 0.04 0.49 0.03
Ancho Canyon:

Ancho at SR-4 03/28 CS 3,050 700 0.18 0.04 0.30 0.03
Above Ancho Spring 09/26 CS 27,800 328 138 0.6 0.11 038 1.02 0.05 0.06 1.290 0.126 0.051 0.1290 0.0293 0.0590 1.570 0.147 0.040

Ancho at Rio Grande 09/26 CS -32 40 142 -0.03 0.08 0.31 0.15 0.03 0.05 0.404 0.063 0.100 0.0502 0.0226 0.0851 0.470 0.068 0.052

Ancho at Rio Grande 09/26 DUP

Chaquehui Canyon:

Chaguehui at Rio Grande 09/27 CS 951 153 464 0.26 0.10 0.31 0.96 0.05 0.06 1.510 0.148 0.089 0.0697 0.0216 0.0172 1.570 0.153 0.076

Frijoles Canyon:

Frijoles at Monument Headquarters  08/22 CS -19 51 175 0.06 0.03 0.18 0.02 0.03 0.732 0.112 0.173 0.0311 0.0219 0.1140 0.612 0.099 0.091

Frijoles at Monument Headquarters  08/22 DUP 0.08 0.03 0.20 0.02 0.02

Frijoles at Monument Headquarters  08/22 CS 99 54 181 0.00 0.03 021 0.02 0.02 0.769 0.114 0.089 0.0605 0.0275 0.0328 0.832 0.120 0.033

Frijoles at Monument Headquarters  08/22 DUP -7 55 188

Frijoles a Rio Grande 08/22 CS 24 54 182 0.27 0.04 153 0.11 0.03 1.690 0.197 0.034 0.0914 0.0366 0.1350 1.350 0.168 0.092

TA-54 Area G:

G-0 04/19 CS 190 480 -0.01 0.12 0.03 0.03 0.748 0.033 0.0344 0.0063 0.795 0.034

G-0 04/19 CS 310 490 -0.10 0.12 0.06 0.03 0.684 0.031 0.0392 0.0067 0.745 0.032

G-1 04/19 CS -90 460 0.05 0.12 0.05 0.03 0.670 0.034 0.0591 0.0096 0.637 0.033

G-1 04/19 CS -410 420 0.07 0.12 0.10 0.04 0.665 0.029 0.0332 0.0060 0.647 0.028

G-2 04/19 CS -220 440 0.05 0.13 0.05 0.03 0.587 0.027 0.0295 0.0061 0.587 0.027

G-3 04/19 CS 90 470 0.05 0.13 0.12 0.03 0.798 0.035 0.0584 0.0084 0.840 0.036

G4R-1 04/19 CS 20,100 1,500 0.10 0.13 0.30 0.04 0.829 0.035 0.0434 0.0071 0.872 0.036

G-4R-2 04/19 CS 10,400 1,100 0.21 0.13 0.27 0.04 0.854 0.036 0.0404 0.0067 0.821 0.035

G-5 04/19 CS 1,360 580 0.12 0.13 0.07 0.03 0.452 0.017 0.0142 0.0031 0.446 0.016

G-7 04/19 CS -220 440 022 0.14 0.49 0.07 0.868 0.041 0.0524 0.0093 0.972 0.045

G-8 04/19 CS 370 500 0.25 0.14 0.03 0.02 0.719 0.032 0.0292 0.0058 0.743 0.032

G-9 04/19 CS 20 470 0.00 0.13 0.15 0.04 0.887 0.042 0.0639 0.0100 0.885 0.041

G-6R 04/24 CS 1,870 610 0.03 0.12 0.03 0.02 0.692 0.031 0.0140 0.0042 0.685 0.031
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Table 5-20. Radiochemical Analysis of Sedimentsfor 2000 (pCi/g?) (Cont.)

Station Name Date Codes *H (pCilL) o5y ¥Cs el B2y U U (mg/kg, lab)
Pajarito Plateau Stations (Cont.)

TA-49 Area AB:

AB-1 04/25 CS 280 470 0.10 0.12 0.38 0.05 0.392 0.021 0.0240 0.0055 0.463 0.024

AB-1 04/25 CS 420 490 0.00 0.11 0.32 0.05 0.447 0.023 0.0210 0.0058 0.512 0.025

AB-2 04/25 CS 450 490 0.14 0.13 0.14 0.02 0.871 0.052 0.0395 0.0101 0.890 0.053

AB-3 04/05 CS 1,210 560 0.26 0.05 0.90 0.06
AB-4 04/05 CS 990 540 0.22 0.04 1.03 0.05
AB-4A 04/05 CS 1,220 560 0.69 0.08 0.43 0.02
AB-5 04/05 CS 1,090 550 0.74 0.09 144 0.08
AB-6 04/05 CS 1,040 550 0.10 0.03 0.46 0.01
AB-7 04/05 CS 1,630 600 0.36 0.05 0.62 0.08
AB-8 04/05 CS 1,080 550 0.06 0.04 0.64 0.03
AB-9 04/05 CS 790 530 0.09 0.03 0.39 0.01
AB-10 04/05 CS 950 540 0.23 0.04 0.52 0.03
AB-11 04/05 CS 610 510 0.20 0.04 0.28 0.02
AB-11 04/05 CS 560 510 0.17 0.03 0.84 0.08
River Background" 3,600 1.02 0.56 4.49
Reservoir Background® 500 1.19 0.98 4.58

Former Background® 0.87 0.44 4.40

SAL® 20,000 5.9 44 29.0
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Table 5-20. Radiochemical Analysis of Sedimentsfor 2000 (pCi/g?) (Cont.)

Station Name Date Codes’ U (mglkg, calc) Py GrossAlpha Gross Beta
Reservoirson Rio Grande (New Mexico)

Cochiti Upper 09/15 CS 0.9660 1.1450 0.0306 0.1510 0.0335 183 51 22 299 35
Cochiti Upper 09/15 DUP 0.0000 1.0000 0.0122 0.0179 0.0121 211 6.6 73 365 9.6
Cochiti Middle 09/15 CS 0.0114 0.0072 0.0210 0.0342 0.0264 265 87 23 357 35
Cochiti Middle 09/15 CS 0.0097 0.0108 0.0389 0.0485 0.0388 247 34 18 360 35
Cochiti Lower 09/15 CS 0.0105 0.0055 0.0071 0.0184 0.0071 240 31 21 346 3.2
Reservoir Rio Chama

Abiquiu Lower 10/18 CS 0.0040 0.0030 0.0099 0.0135 0.0037 217 52 44 310 74
Abiquiu Lower 10/18 DUP 191 49 44 308 6.4
Abiquiu Upper 10/18 Cs 0.0001 0.0023 0.0124 0.0237 0.0156 93 19 18 201 2.9
Abiquiu Upper 10/18 DUP 0.0105 0.0056 0.0163 0.0263 0.0163

Abiquiu Middle 10/18 Cs 0.0185 0.0050 0.0036 0.0754 0.0036 187 34 21 259 33
Regional Stations

Rio Chamaat Chamita (bank) 07/12 CS 0.0004 0.0006 0.0009 33 11 21

Rio Chama at Chamita (bank) 07/12 CS 0.3680 0.0148 0.8714 26 12 27

Rio Grande at Embudo (bank) 07/12 CS 0.0044 0.0022 0.0058 30 17 39

Rio Grande at Otowi (bank) 06/27 CS 0.0009 0.0006 0.0141 22 08 10

Rio Grande at Otowi (bank) 06/27 DUP

Rio Grande at Otowi (bank) 06/27 CS 0.0003 0.0003 0.0012 35 16 21

Rio Grande at Otowi Upper (bank) 06/27 CS 0.0005 0.0005 0.0034 58 16 4.4

Rio Grande at Frijoles (bank) 08/22 CS 0.0000 0.0053 0.0245 0.0079 0.0072 0.0154 108 30 15 211 25
Rio Grande at Frijoles (bank) 08/22 DUP 0.0043 0.0053 0.0198 0.0064 0.0157

Rio Grande at Cochiti 09/26 CS 0.0672 0.0153 0.0150 0.1320 0.0150 213 31 19 350 29
Rio Grande at Berndillo 07/11 CS 0.0009 0.0006 0.0220 6.1 26 44

Rio Grande at Bernalillo 07/11 DUP

Jemez River 07/13 CS -0.0016 0.0026 0.0136 101 51 8.2

Pajarito Plateau Stations

Guaje Canyon:

Guaje at SR-502 06/27 CS 0.0042 0.0015 0.0810 123 33 10.6

Guaje at SR-502 06/27 CS 0.0048 0.0012 0.0875 121 33 10.3

Bayo Canyon:

Bayo at SR-502 06/27 CS -0.0001 0.0002 0.0020 30 10 18
Acid/Pueblo Canyons:

Pueblo 1R 07/25 CS 0.0066 0.0012 0.1342 146 33 14.6

Pueblo 1 R 07/25 CS

Acid Weir 07/25 CS 0.0079 0.0016 0.1415 157 35 15.6

Acid Weir 07/25 CS

Acid Weir 07/25 DUP

Pueblo 2 04/24 CS 0.0137 0.0017 1.8789 37 11 19

Hamilton Bend Spring 04/24 CS 0.0021 0.0007 0.6013 23 08 15

Pueblo 3 04/24 CS 0.0045 0.0009 0.8885 57 15 3.0

Pueblo at SR-502 06/27 CS 0.0060 0.0011 1.1513 98 31 52

Pueblo at SR-502 06/27 DUP
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Table 5-20. Radiochemical Analysis of Sedimentsfor 2000 (pCi/g?) (Cont.)

8py

239,240Pu

241Am

Station Name Date Codes’ U (mglkg, calc) Gross Alpha GrossBeta  Gross Gamma
Pajarito Plateau Stations (Cont.)

DP/L os Alamos Canyons:

Los Alamos Canyon Reservoir 08/31 CS 413 0.52 0.0017 0.0038 0.0158 0.1060 0.0204 0.0183 0.0312 0.0081 0.0153 256 57 09 395 33 23

Los Alamos Canyon Reservoir 08/31 DUP

Los Alamos at Bridge 04/04 CS 0.0016 0.0007 0.0067 0.0013 0.0037 0.0015 19 08 16 08 26 0.3
LosAlamosat LAO-1 04/04 CS 0.0023 0.0009 0.3231 0.0129 0.0039 0.0015 30 10 14 07 24 0.2
Los Alamos at Upper GS 04/24 CS 2.33 0.10 0.0021 0.0007 0.1461 0.0068 0.0108 0.0019 84 21 42 12 37 0.4
DPS-1 04/04 CS 0.0005 0.0005 0.0053 0.0013 0.0015 0.0010 20 08 14 07 20 0.2
DPS-4 04/04 CS 0.0301 0.0031 0.1608 0.0083 0.3451 0.0217 46 1.3 6.0 1.6 49 05
LosAlamos at LAO-3 04/24 CS

LosAlamosat LAO-3 04/24 CS 3.29 0.14 0.0175 0.0019 0.1178 0.0059 0.1324 0.0095 34 11 33 10 38 0.4
LosAlamos at LAO-4.5 04/04 CS 0.0219 0.0025 0.1377 0.0072 0.1756 0.0149 23 08 25 09 34 0.3
Los Alamos at SR-4 06/27 CS 3.57 0.14 0.0234 0.0021 0.2255 0.0090 0.2056 0.0096 56 19 34 14 28 0.3
Los Alamos at Totavi 06/27 CS 2.93 0.14 0.0014 0.0005 0.0270 0.0023 0.0069 0.0015 120 35 99 31 45 04
Los Alamos at Otowi 06/27 CS 3.83 0.16 0.0069 0.0013 0.1761 0.0079 0.0567 0.0049 11.3 34 84 28 38 0.4
Sandia Canyon:

Sandiaat SR-4 06/27 CS 294 0.12 0.0007 0.0005 0.0046 0.0010 0.0019 0.0008 40 12 29 10 4.3 0.4
Mortandad Canyon:

Mortandad near CMR Building 03/28 CS 0.0263 0.0024 0.0089 0.0013 0.0182 0.0025 41 1.2 30 10 34 0.3
Mortandad west of GS-1 03/29 CS 0.0034 0.0009 0.0055 0.0011 0.0102 0.0023 28 09 19 08 29 0.3
Mortandad at GS-1 03/29 CS 11.7000 0.7500 17.4100 1.1200 43.7000 23.6000 64.0 12.6 280 538 215 22
Mortandad at MCO-5 03/28 CS 3.3266 0.0994 7.8130 0.2141 5.8294 0.2375 244 51 193 42 19.1 19
Mortandad at MCO-5 03/28 CS

Mortandad at MCO-7 03/28 CS 0.9933 0.0313 2.6713 0.0746 2.2140 0.0800 124 29 88 22 6.4 0.6
Mortandad at MCO-9 03/28 CS 0.0031 0.0009 0.0165 0.0020 0.0011 0.0005 47 14 36 12 4.0 0.4
Mortandad at MCO-13 (A-5) 06/27 CS

Mortandad at MCO-13 (A-5) 06/27 CS 2.86 0.11 0.0008 0.0005 0.0340 0.0032 0.0071 0.0016 74 19 51 14 4.2 0.4
Mortandad A-6 06/27 CS 3.22 0.13  0.0002 0.0007 0.0279 0.0030 0.0109 0.0018 101 24 6.8 18 41 0.4
Mortandad A-7 06/27 CS 1.83 0.08 0.0041 0.0013 0.0104 0.0020 0.0009 0.0006 53 15 38 12 35 0.3
Mortandad at SR-4 (A-9) 06/27 CS 3.62 0.16 0.0011 0.0006 0.0198 0.0023 0.0058 0.0015 100 24 57 15 49 0.5
Mortandad at Rio Grande (A-11) 09/25 CS 1.05 0.15 0.0121 0.0059 0.0148 0.0040 0.0029 0.0055 0.0073 0.0045 0.0135 53 12 19 246 19 24

Mortandad at Rio Grande (A-11) 09/25 DUP 1.62 0.21 21 05 12 251 17 23

Cafiada del Buey:

Cafiada del Buey at SR-4 03/28 CS 0.0043 0.0012 0.0102 0.0018 0.0021 0.0011 44 13 28 1.0 29 0.3
Pajarito Canyon:

Two-Mile at SR-501 02/25 CS 0.0015 0.0007 0.0123 0.0019 0.0018 0.0006 63 17 45 13 32 0.3
Pajarito at SR-4 03/28 CS 0.0131 0.0025 0.0429 0.0045 0.0057 0.0012 57 15 39 12 3.6 0.4
Pajarito at SR-4 03/29 CS 0.0165 0.0021 0.0423 0.0034 0.0046 0.0016 25 09 19 08 25 0.2
Pajarito Retention Pond 10/11 Cs 5.76 055 0.0029 0.0076 0.0309 0.1150 0.0256 0.0345 0.0456 0.0145 0.0280 36.1 139 1.7 621 99 34

Pajarito Retention Pond 10/11 DUP 4.83 046 0.0117 0.0144 0.0509 0.1290 0.0277 0.0351 0.0498 0.0145 0.0262

Pajarito at Rio Grande 09/26 CS 3.77 0.38 0.0104 0.0070 0.0223 0.0952 0.0194 0.0056 0.0844 0.0118 0.0136 179 19 14 381 26 23

Potrillo Canyon:

Potrillo at SR-4 03/28 CS 0.0023 0.0007 0.0137 0.0017 0.0037 0.0009 72 19 6.1 17 3.7 0.4
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Table 5-20. Radiochemical Analysis of Sedimentsfor 2000 (pCi/g®) (Cont.)

ZQSPU

239,240Pu

241Am

Station Name Date Codes’ U (mgl/kg, calc) GrossAlpha GrossBeta  Gross Gamma
Pajarito Plateau Stations (Cont.)

Fence Canyon:

Fence at SR-4 03/28 CS 0.0006 0.0003 0.0148 0.0018 0.0055 0.0011 52 15 38 12 37 0.4
Fence at SR-4 03/28 CS 0.0031 0.0009 0.0206 0.0021 0.0039 0.0013 70 18 58 16 37 0.4
Carion de Valle:

Cafion de Valle at SR-501 03/29 Cs 0.0015 0.0007 0.0130 0.0019 0.0016 0.0006 88 22 52 15 29 0.3
Water Canyon:

Water at SR-501 03/29 Cs 0.0012 0.0006 0.0075 0.0014 0.0034 0.0012 45 13 31 11 29 0.3
Water at SR-4 03/28 CS -0.0001 0.0001 0.0078 0.0012 0.0026 0.0008 6.7 18 43 13 38 0.4
Water at Rio Grande 09/26 CS 3.08 031 0.0693 0.0152 0.0054 0.1440 0.0266 0.0146 0.0663 0.0098 0.0033 17.1 3.0 13 385 24 23

Indio Canyon:

Indio at SR-4 03/28 CS 0.0069 0.0014 0.0118 0.0018 0.0025 0.0008 43 13 34 11 32 0.3
Ancho Canyon:

Ancho at SR-4 03/28 CS 0.0004 0.0004 0.0090 0.0014 -0.0016 0.0001 51 14 39 12 29 0.3
Above Ancho Spring 09/26 CS 4.73 0.44 0.0104 0.0054 0.0071 0.0390 0.0115 0.0071 0.0542 0.0091 0.0037 25.7 45 11 375 24 21

Ancho at Rio Grande 09/26 CS 142 020 0.0600 0.0141 0.0058 0.0214 0.0074 0.0058 0.0105 0.0043 00047 56 16 11 271 21 21

Ancho at Rio Grande 09/26 DUP 0.0205 0.0078 0.0173 0.0075 0.0039 0.0051 0.0174 0.0061 0.0128

Chaquehui Canyon:

Chaguehui at Rio Grande 09/27 CS 471 0.46 0.0021 0.0048 0.0199 0.0620 0.0147 0.0157 0.0418 0.0088 0.0139 264 3.0 13 401 27 23

Frijoles Canyon:

Frijoles at Monument Headquarters  08/22 CS 1.84 0.30 0.0024 0.0024 0.0065 0.0193 0.0073 0.0065 0.0078 0.0042 0.0115 50 11 13 291 26 27

Frijoles at Monument Headquarters  08/22 DUP 39 12 11 272 24 22

Frijoles at Monument Headquarters  08/22 CS 2.50 0.36 -0.0024 0.0025 0.0179 0.0195 0.0082 0.0179 0.0075 0.0034 00040 83 19 16 342 31 25

Frijoles at Monument Headquarters  08/22 DUP

Frijolesat Rio Grande 08/22 CS 4.06 050 0.0084 0.0061 0.0195 0.0336 0.0096 0.0057 0.0320 0.0083 0.0157 274 6.8 15 401 41 26

TA-54 Area G:

G-0 04/19 CS 2.38 0.10 0.0167 0.0017 0.0436 0.0030 0.0151 0.0022 52 15 29 10 29 0.3
G-0 04/19 CS 2.24 0.10 0.0109 0.0016 0.0644 0.0042 0.0049 0.0013 53 15 32 10 3.0 0.3
G-1 04/19 CS 1.92 0.10 0.0044 0.0010 0.0060 0.0012 0.0097 0.0016 58 16 31 10 27 0.3
G-1 04/19 CS 1.94 0.08 0.0020 0.0006 0.0062 0.0012 0.0002 0.0002 61 16 35 11 2.8 0.3
G-2 04/19 CS 1.76 0.08 0.0012 0.0011 0.0114 0.0021 0.0045 0.0011 49 14 32 10 2.6 0.3
G-3 04/19 CS 2.53 0.11 -0.0001 0.0001 0.0081 0.0013 0.0010 0.0004 6.0 16 42 13 33 0.3
G-4R-1 04/19 CS 2.61 0.11 0.0075 0.0015 0.0272 0.0028 0.0120 0.0024 71 18 47 14 35 0.3
G-4R-2 04/19 CS 2.46 0.10 0.0007 0.0005 0.0598 0.0045 0.0108 0.0018 6.6 17 43 13 4.6 05
G-5 04/19 CS 1.33 0.05 0.0106 0.0021 0.0100 0.0020 0.0188 0.0021 6.2 17 34 11 41 0.4
G-7 04/19 CS 2.92 0.13 0.3099 0.0128 0.4411 0.0170 0.1084 0.0067 88 22 54 15 3.6 0.4
G-8 04/19 CS 2.23 0.10 0.0107 0.0017 0.0344 0.0031 0.0039 0.0011 59 16 37 11 3.0 0.3
G-9 04/19 CS 2.66 0.12 0.0339 0.0030 0.0540 0.0041 0.0164 0.0023 52 15 36 11 34 0.3
G-6R 04/24 CS 2.05 0.09 0.0125 0.0017 0.2411 0.0102 1.2722 0.0372 78 24 27 12 23 0.2
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Table 5-20. Radiochemical Analysis of Sediments for 2000 (pCi/g®) (Cont.)

Station Name Date Codes’ U (mglkg, calc) *py 920py #Am GrossAlpha GrossBeta  Gross Gamma
Pajarito Plateau Stations (Cont.)

TA-49 Area AB:

AB-1 04/25 CS 1.39 0.07 0.0015 0.0006 0.0179 0.0021 0.0071 0.0015 93 27 60 20 3.6 04
AB-1 04/25 CS 153 0.08 0.0023 0.0009 0.0118 0.0019 0.0045 0.0013 9.0 26 52 18 3.2 0.3
AB-2 04/25 CS 2.67 0.16 0.0015 0.0006 0.0460 0.0034 0.0128 0.0031 102 29 57 19 34 0.3
AB-3 04/05 CS 0.0232 0.0027 0.7610 0.0275 0.1896 0.0111 93 23 52 14 6.4 0.6
AB-4 04/05 CS 0.0052 0.0040 0.0073 0.0041 0.0189 0.0071 92 23 53 15 3.9 0.4
AB-4A 04/05 CS 0.0043 0.0014 0.0247 0.0032 0.0031 0.0009 83 21 59 16 38 04
AB-5 04/05 CS 0.0033 0.0012 0.0332 0.0039 0.0046 0.0016 76 19 64 17 4.0 0.4
AB-6 04/05 CS 0.0011 0.0007 0.0047 0.0014 0.0069 0.0030 53 15 38 11 3.8 0.4
AB-7 04/05 CS 0.0025 0.0013 0.0158 0.0024 0.0033 0.0018 68 18 51 14 3.2 0.3
AB-8 04/05 CS 0.0002 0.0003 0.0079 0.0015 0.0078 0.0035 147 33 31 10 3.0 0.3
AB-9 04/05 CS 0.0053 0.0019 0.0076 0.0021 0.0030 0.0046 6.1 16 39 12 29 0.3
AB-10 04/05 CS 0.0019 0.0008 0.0151 0.0021 0.0046 0.0014 65 17 47 13 27 0.3
AB-11 04/05 CS 0.0072 0.0013 0.0287 0.0027 0.0151 0.0023 71 18 49 14 3.3 0.3
AB-11 04/05 CS 0.0031 0.0011 0.0119 0.0018 0.0026 0.0010 71 18 43 13 35 0.3
River Background® 4.49 0.0087 0.0130 0.0760 15.7 17.6 8.8
Reservoir Background® 4.58 0.0012 0.0201 0.0100 15.9 9.7 3.6

Former Background® 4.40 0.0060 0.0230

SAL® 29 27 24 2

aExcept where noted. Three columns are listed: the first is the analytical result; the second is the radioactive counting uncertainty (1 standard deviation); and the third is the analytical laboratory
measurement-specific minimum detectable activity.

b Code: CS-Customer Sample; DUP-Laboratory Duplicate; TOTC-Total Concentration Calculated from Laboratory Data.

CPreliminary upper limit for background values (McLin et al., in preparation).

dPurtymun et al. (1987a).

€ Screening Action Level, LANL Environmental Restoration Project, 1998; see text for details.
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Table 5-21. Detections of Greater-Than-Background Radionuclidesin River and Stream Sediments for 20002

Lab
Qual River Result/ Result/
Station Name Date CodeP Analyte Result Uncertainty® MDAY Units Code® Background Background  SAL SAL
Regional Stations
Rio Chamaat Chamita (bank) ~ 07/12 CS 238py 0.3680 0.0148 pCi/g 0.0087 42.30
Rio Chama at Chamita (bank) 07/12 CS 239,240py 0.8714 0.0310 pCilg 0.013 67.03
Rio Grande at Otowi (bank) 06/27 CS 239,240p 0.0141 0.0016 pCi/g 0.013 1.08
Rio Grande at Frijoles (bank) 08/22 CS Gross Beta 211 1.9 25 pCi/g 17.6 1.20
Rio Grande at Cochiti 09/26 CS 137cs 1.65 0.05 0.07 pCi/g 0.56 2.95
Rio Grande at Cochiti 09/26 CS GrossAlpha 21.3 31 19 pCi/g 15.7 1.36
Rio Grande at Cochiti 09/26 CS Gross Beta 35.0 2.8 2.9 pCi/g 17.6 1.99
Rio Grande at Cochiti 09/26 CS 3H 515 51 142 pCi/L 3,600 0.14
Rio Grande at Cochiti 09/26 CS 238py 0.0672 0.0153 0.0150 pCilg B 0.0087 7.72
Rio Grande at Cochiti 09/26 CS 239,240p 0.1320 0.0249 0.0150 pCilg B 0.013 10.15
Rio Grande at Bernalillo 07/11 CS 239,240py 0.0220 0.0026 pCilg 0.013 1.69
Pajarito Plateau Stations
Guaje Canyon:
Guaje at SR-502 06/27 CS 137cs 1.61 0.18 pCilg 0.56 2.87
Guaje at SR-502 06/27 CS 137cs 1.58 0.18 pCilg 0.56 2.82
Gugje at SR-502 06/27 CS 239,240py 0.0810 0.0072 pCilg 0.013 6.23
Guaje at SR-502 06/27 CS 239,240py 0.0875 0.0055 pCilg 0.013 6.73
Acid/Pueblo Canyons:
Pueblo 1R 07/25 CS 137cs 3.57 0.40 pCilg 0.56 6.37 44 081
Pueblo 1 R 07/25 CS 239,240py 0.1342 0.0063 pCilg 0.013 10.32
Acid Weir 07/25 CS 137cs 2.74 0.31 pCilg 0.56 4.89
Acid Weir 07/25 CS 239,240py 0.1415 0.0077 pCilg 0.013 10.88
Acid Weir 07/25 CS 90gy 1.06 0.18 0.45 pCilg 1.02 1.04
Pueblo 2 04/24 CS 238py 0.0137 0.0017 pCilg 0.0087 1.57
Pueblo 2 04/24 CS 239,240py, 1.8789 0.0571 pCi/g 0.013 144.53
Hamilton Bend Spring 04/24 CS 239,240py 0.6013 0.0210 pCilg 0.013 46.25
Pueblo 3 04/24 CS 239,240p, 0.8885 0.0275 pCi/g 0.013 68.35
Pueblo at SR-502 06/27 CS 239,240py 1.1513 0.0372 pCilg 0.013 88.56
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Table 5-21. Detections of Greater-Than-Background Radionuclidesin River and Stream Sediments for 20002 (Cont.)

Lab
Qual River Result/ Result/

Station Name Date CodeP Analyte Result Uncertainty MDAY Units Code® Background Background  SAL SAL

Pajarito Plateau Stations (Cont.)

DP/L os Alamos Canyons:
LosAlamos Canyon Reservoir ~ 08/31 DUP  137Cs 2.76 0.16 0.05 pCilg 0.56 4.93
Los Alamos Canyon Reservoir 08/31 CS 137¢cs 2.99 0.16 0.05 pCi/g 0.56 5.34 54 055
LosAlamos Canyon Reservoir ~ 08/31 CS GrossAlpha 256 5.7 0.9 pCilg 15.7 1.63
LosAlamos Canyon Reservoir ~ 08/31 CS Gross Beta 395 33 2.3 pCi/g 17.6 2.24
LosAlamos Canyon Reservoir ~ 08/31 CS 239,240py 0.1060 0.0204 0.0183 pCilg 0.013 8.15
LosAlamosat LAO-1 04/04 CS 3H 3,870 760 pCi/L 3,600 1.08
LosAlamosat LAO-1 04/04 CS 239,240py 0.3231 0.0129 pCi/g 0.013 24.85
LosAlamos at Upper GS 04/24 CS 239,240py 0.1461 0.0068 pCilg 0.013 11.24
DPS-4 04/04 CS 241Am 0.3451 0.0217 pCi/g 0.076 4.54
DPS-4 04/04 CS 137cs 1.84 0.20 pCilg 0.56 3.29
DPS-4 04/04 CS 3H 4,130 770 pCi/L 3,600 1.15
DPS-4 04/04 CS 238py 0.0301 0.0031 pCi/g 0.0087 3.46
DPS-4 04/04 CS 239,240py 0.1608 0.0083 pCilg 0.013 12.37
LosAlamos at LAO-3 04/24 CS 21Am 0.1324 0.0095 pCilg 0.076 1.74
LosAlamosat LAO-3 04/24 CS 137cs 0.68 0.08 pCi/g 0.56 1.22
LosAlamosat LAO-3 04/24 CS 238py 0.0175 0.0019 pCi/g 0.0087 2.01
LosAlamos at LAO-3 04/24 CS 239,240py 0.1178 0.0059 pCilg 0.013 9.06
LosAlamos at LAO-4.5 04/04 CS 21Am 0.1756 0.0149 pCilg 0.076 231
LosAlamos at LAO-4.5 04/04 CS 137cs 0.90 0.10 pCi/g 0.56 1.61
LosAlamosat LAO-4.5 04/04 CS 3H 1,940 620 pCi/L 3,600 0.54
LosAlamos at LAO-4.5 04/04 CS 238py 0.0219 0.0025 pCi/g 0.0087 2.52
LosAlamos at LAO-4.5 04/04 CS 239,240py 0.1377 0.0072 pCilg 0.013 10.59
LosAlamos at SR-4 06/27 CS 21Am 0.2056 0.0096 pCi/g 0.076 271
LosAlamos at SR-4 06/27 CS 137cs 1.41 0.16 pCi/g 0.56 253
LosAlamos at SR-4 06/27 CS 238py 0.0234 0.0021 pCi/g 0.0087 2.69
LosAlamos at SR-4 06/27 CS 239,240py 0.2255 0.0090 pCilg 0.013 17.35
LosAlamos at Totavi 06/27 CS 239,240py 0.0270 0.0023 pCilg 0.013 2.08
LosAlamos at Otowi 06/27 CS 137cs 1.02 0.12 pCilg 0.56 1.82
LosAlamos at Otowi 06/27 CS 239,240py 0.1761 0.0079 pCi/g 0.013 13.55
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Table 5-21. Detections of Greater-Than-Background Radionuclidesin River and Stream Sedimentsfor 20002 (Cont.)

Lab
Qual River Result/ Result/

Station Name Date CodeP Analyte Result Uncertainty® MDAY  Units Code® Background Background  SAL SAL
Pajarito Plateau Stations (Cont.)
Mortandad Canyon:

Mortandad near CMR Building  03/28 CS 238py 0.0263 0.0024 pCi/g 0.0087 3.02

Mortandad at GS-1 03/29 CS 137cs 19.44 2.05 pCi/g 0.56 34.71 44 442

Mortandad at GS-1 03/29 CS GrossAlpha 64.0 12.6 pCi/g 15.7 4.08

Mortandad at GS-1 03/29 CS Gross Beta 28.0 5.8 pCi/g 17.6 1.59

Mortandad at GS-1 03/29 CS Gross Gamma 215 2.2 pCi/g 8.8 244

Mortandad at GS-1 03/29 CS 3H 23,100 1,600 pCi/L 3,600 6.42 20,000 1.16

Mortandad at GS-1 03/29 CS 238py 11.7000 0.7500 pCilg 0.0087 1,344.83

Mortandad at GS-1 03/29 CS 239,240py 17.4100 1.1200 pCilg 0.013 1,339.23 24 073

Mortandad at MCO-5 03/28 CS 241Am 5.8294 0.2375 pCilg 0.076 76.70

Mortandad at MCO-5 03/28 CS 137cs 18.02 1.90 pCilg 0.56 32.18 44 410

Mortandad at MCO-5 03/28 CS GrossAlpha 24.4 51 pCi/g 15.7 1.55

Mortandad at MCO-5 03/28 CS Gross Beta 19.3 4.2 pCi/g 17.6 1.10

Mortandad at MCO-5 03/28 CS Gross Gamma 191 19 pCi/g 8.8 217

Mortandad at MCO-5 03/28 CS 3H 4,100 770 pCi/L 3,600 1.14

Mortandad at MCO-5 03/28 CS 238py 3.3266 0.0994 pCilg 0.0087 382.37

Mortandad at MCO-5 03/28 CS 239,240p 7.8130 0.2141 pCilg 0.013 601.00

Mortandad at MCO-7 03/28 CS 241Am 2.2140 0.0800 pCilg 0.076 29.13

Mortandad at MCO-7 03/28 CS 137cs 4.86 0.52 pCilg 0.56 8.68 44 110

Mortandad at MCO-7 03/28 CS 238py 0.9933 0.0313 pCilg 0.0087 114.17

Mortandad at MCO-7 03/28 CS 239,240py 2.6713 0.0746 pCilg 0.013 205.48

Mortandad at MCO-9 03/28 CS 239,240py 0.0165 0.0020 pCilg 0.013 1.27

Mortandad at MCO-13 (A-5) 06/27 CS 239,240py 0.0340 0.0032 pCilg 0.013 2.62

Mortandad A-6 06/27 CS 239,240py 0.0279 0.0030 pCilg 0.013 2.15

Mortandad at SR-4 (A-9) 06/27 CS 239,240p 0.0198 0.0023 pCilg 0.013 1.52

Mortandad at Rio Grande (A-11) 09/25 DUP  Gross Beta 25.1 17 2.3 pCi/g 17.6 1.43

Mortandad at Rio Grande (A-11) 09/25 CS Gross Beta 24.6 1.9 24 pCi/g 17.6 1.40

Mortandad at Rio Grande (A-11) 09/25 DUP  3H 423 50 143 pCi/L 3,600 0.12

Mortandad at Rio Grande (A-11) 09/25 CS 3H 416 49 141 pCi/L 3,600 0.12
Pajarito Canyon:

Pajarito at Rio Grande 09/26 CS 241Am 0.0844 0.0118 0.0136 pCilg 0.076 111

Pajarito at Rio Grande 09/26 CS 137cs 3.13 0.07 0.06 pCi/g 0.56 5.59 44 071

Pgjarito at Rio Grande 09/26 CS GrossAlpha 17.9 19 14 pCi/g 15.7 114

Pajarito at Rio Grande 09/26 CS Gross Beta 38.1 2.6 2.3 pCi/g 17.6 2.16

Pajarito at Rio Grande 09/26 CS 3H 376 47 138 pCi/L 3,600 0.10

Pajarito at Rio Grande 09/26 CS 238py 0.0223 0.0070 0.0223 pCilg U 0.0087 2.56
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Table 5-21. Detections of Greater-Than-Background Radionuclidesin River and Stream Sedimentsfor 20002 (Cont.)

Lab
Qual River Result/ Result/
Station Name Date CodeP Analyte Result Uncertainty® MDAY  Units Code® Background Background  SAL SAL
Pajarito Plateau Stations (Cont.)
Pajarito Canyon (Cont):
Pajarito at Rio Grande 09/26 CS 239,240py 0.0952 0.0194 0.0056 pCi/g B 0.013 7.32
Pajarito at SR-4 03/28 CS 238py 0.0131 0.0025 pCilg 0.0087 151
Pajarito at SR-4 03/28 CS 239,240py 0.0429 0.0045 pCilg 0.013 3.30
Pajarito at SR-4 03/29 CS 238py 0.0165 0.0021 pCilg 0.0087 1.90
Pajarito at SR-4 03/29 CS 239,240py 0.0423 0.0034 pCilg 0.013 3.25
Potrillo at SR-4 03/28 CS 239,240py 0.0137 0.0017 pCilg 0.013 1.05
Fence Canyon:
Fence at SR-4 03/28 CS 239.240py 0.0148 0.0018 pCilg 0.013 1.14
Fence at SR-4 03/28 CS 239,240p 0.0206 0.0021 pCilg 0.013 1.58
Cafion de Valle:
Cafion de Valle at SR-501 03/29 Cs 239,240p 0.0130 0.0019 pCilg 0.013 1.00
Water Canyon:
Water at Rio Grande 09/26 CS Brcs 413 0.09 0.07 pCilg 0.56 7.38 44 094
Water at Rio Grande 09/26 CS GrossAlpha 171 3.0 13 pCilg 15.7 1.09
Water at Rio Grande 09/26 CS Gross Beta 385 24 23 pCi/g 17.6 2.19
Wiater at Rio Grande 09/26 CS 238py 0.0693 0.0152 0.0054 pCilg B 0.0087 7.97
Water at Rio Grande 09/26 CS 239,240py 0.1440 0.0266 0.0146 pCilg B 0.013 11.08
Ancho Canyon:
Ancho at SR-4 03/28 CsS SH 3,050 700 pCi/L 3,600 0.85
Above Ancho Spring 09/26 CS 137cs 1.02 0.05 0.06 pCi/g 0.56 1.82
Above Ancho Spring 09/26 CS GrossAlpha 25.7 45 11 pCilg 15.7 164
Above Ancho Spring 09/26 CS Gross Beta 375 24 21 pCilg 17.6 213
Above Ancho Spring 09/26 CS 3H 27,800 328 138 pCi/L 3,600 7.72 20,000 1.39
Above Ancho Spring 09/26 CS 239,240py 0.0390 0.0115 0.0071 pCilg B 0.013 3.00
Above Ancho Spring 09/26 TOTC U 4,73 0.44 mg/kg 4.49 1.05
Ancho at Rio Grande 09/26 CS Gross Beta 271 21 21 pCi/g 17.6 154
Ancho at Rio Grande 09/26 CS 238py 0.0600 0.0141 0.0058 pCi/g B 0.0087 6.90
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Table 5-21. Detections of Greater-Than-Background Radionuclidesin River and Stream Sediments for 20002 (Cont.)

Lab
Qual River Result/ Result/

Station Name Date CodeP Analyte Result Uncertainty® MDAY Units Code® Background Background  SAL SAL
Pajarito Plateau Stations (Cont.)
Chaquehui Canyon:

Chaquehui at Rio Grande 0927 CS 137cs 0.96 0.05 0.06 pCi/g 0.56 172

Chaguehui at Rio Grande 09/27 CS GrossAlpha 26.4 3.0 13 pCi/g 15.7 1.68

Chaguehui at Rio Grande 09/27 CS Gross Beta 40.1 2.7 2.3 pCilg 17.6 2.28

Chaguehui at Rio Grande 09/27 CS 3H 951 153 464 pCi/L 3,600 0.26

Chaguehui at Rio Grande 09/27 CS 238py 0.0199 0.0048 0.0199 pCi/g u 0.0087 2.29

Chaquehui at Rio Grande 0927 CS 239,240p, 0.0620 0.0147 0.0157 pCilg B 0.013 4.77

Chaguehui at Rio Grande 09/27 TOTC U 471 0.46 mg/kg 4.49 1.05
Frijoles Canyon:

Frijoles at Monument HQ 08/22 DUP  GrossBeta 27.2 24 2.2 pCi/g 17.6 155

Frijoles at Monument HQ 08/22 CS Gross Beta 29.1 2.6 27 pCi/g 17.6 1.65

Frijoles at Monument HQ 08/22 CS Gross Beta 34.2 3.1 25 pCi/g 17.6 1.94

Frijoles at Rio Grande 08/22 CS 137cs 153 0.11 0.03 pCilg 0.56 2.73

Frijoles at Rio Grande 08/22 CS GrossAlpha 274 6.8 15 pCi/g 15.7 1.75

Frijoles at Rio Grande 08/22 CS Gross Beta 40.1 41 2.6 pCi/g 17.6 2.28

Frijoles at Rio Grande 08/22 CS 239,240p 0.0336 0.0096 0.0057 pCilg 0.013 2.58
TA-54 Area G:

G-0 04/19 CS 238py 0.0167 0.0017 pCilg 0.0087 1.92

G-0 04/19 CS 238py 0.0109 0.0016 pCi/g 0.0087 1.25

G-0 04/19 CS 239,240p 0.0436 0.0030 pCi/g 0.013 3.35

G-0 04/19 CS 239,240p 0.0644 0.0042 pCi/g 0.013 4.95

G-4R-1 04/19 CS 3H 20,100 1,500 pCi/L 3,600 558 20,000 1.01

G-4R-1 04/19 CS 239,240py 0.0272 0.0028 pCilg 0.013 2.09

G-4R-2 04/19 CS 3H 10,400 1,100 pCi/L 3,600 289 20,000 0.2

G-4R-2 04/19 CS 239,240py 0.0598 0.0045 pCilg 0.013 4.60

G5 04/19 CS 238py 0.0106 0.0021 pCi/g 0.0087 1.22

G-7 04/19 CS 241Am 0.1084 0.0067 pCilg 0.076 1.43

G-7 04/19 CS 238py 0.3099 0.0128 pCi/g 0.0087 35.62

G-7 04/19 CS 239,240p, 0.4411 0.0170 pCi/g 0.013 33.93

G-8 04/19 CS 238py 0.0107 0.0017 pCi/g 0.0087 1.23

G-8 04/19 CS 239,240py 0.0344 0.0031 pCilg 0.013 2.65

G-9 04/19 CS 238py 0.0339 0.0030 pCilg 0.0087 3.90

G-9 04/19 CS 239,240py 0.0540 0.0041 pCilg 0.013 415
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Table 5-21. Detections of Greater-Than-Background Radionuclidesin River and Stream Sediments for 20002 (Cont.)

Lab
Qual River Result/ Result/
Station Name Date Code? Analyte Result Uncertainty® MDAY  Units Code® Background Background — SAL SAL
Pajarito Plateau Stations (Cont.)
TA-54 Area G: (Cont.)
G-6R 04/24 CS 21Am 1.2722 0.0372 pCi/g 0.076 16.74
G-6R 04/24 CS 3H 1,870 610 pCi/L 3,600 0.52
G-6R 04/24 CS 238py 0.0125 0.0017 pCilg 0.0087 1.44
G-6R 04/24 CS 239,240py 0.2411 0.0102 pCilg 0.013 18.55
TA-49 Area AB:
AB-1 04/25 CS 239,240p, 0.0179 0.0021 pCi/g 0.013 1.38
AB-2 04/25 CS 239,240py 0.0460 0.0034 pCilg 0.013 354
AB-3 04/05 CS 241Am 0.1896 0.0111 pCilg 0.076 2.49
AB-3 04/05 CS 238py 0.0232 0.0027 pCilg 0.0087 2.67
AB-3 04/05 CS 239,240py 0.7610 0.0275 pCilg 0.013 58.54
AB-4A 04/05 CS 137cs 0.69 0.08 pCilg 0.56 1.22
AB-4A 04/05 CS 239,240py 0.0247 0.0032 pCilg 0.013 1.90
AB-5 04/05 CS 137cs 0.74 0.09 pCilg 0.56 1.31
AB-5 04/05 CS 239,240py 0.0332 0.0039 pCilg 0.013 2.55
AB-7 04/05 CS 239,240p, 0.0158 0.0024 pCi/g 0.013 1.22
AB-10 04/05 CS 239,240py 0.0151 0.0021 pCilg 0.013 1.16
AB-11 04/05 CS 239,240py 0.0287 0.0027 pCilg 0.013 2.21
Pajarito Canyon:
Pajarito Retention Pond 10111 CS 137cs 3.93 0.09 0.09 pCilg 0.56 7.02 44 089
Pgjarito Retention Pond 10/11 Cs Gross Beta 62.1 9.9 34 pCi/g 17.6 3.53
Pajarito Retention Pond 10/11 DUP  238py 0.0509 0.0144 0.0509 pCilg U 0.0087 5.85
Pajarito Retention Pond 10/11 CS 238py 0.0309 0.0076 0.0309 pCilg u 0.0087 3.55
Pajarito Retention Pond 10/11 DUP  239.240py 0.1290 0.0277 0.0351 pCilg B 0.013 9.92
Pajarito Retention Pond 10/11 CS 239,240py 0.1150 0.0256 0.0345 pCilg B 0.013 8.85
Pajarito Retention Pond 10/11 TOTCD U 4.83 0.46 mag/kg 4.49 1.07
Pajarito Retention Pond 10/11 TOTC U 5.76 0.55 ma/kg 4.49 1.28

aAbove background detection defined as = 3x uncertainty and > detection limit and = background. Values indicated by entriesin SAL column are greater than half of the SAL.
Note that some resultsin this table were qualified as nondetections by the analytical laboratory. All tritium detections are shown.

bCodes: CS-Customer Sample; DUP-Duplicate; TRP-Triplicate; RE-Reanalysis; TOTC-Value Calculated from Other Results; TOTCD-Duplicate Calculated Value.

COne standard deviation radioactivity counting uncertainty.
MDA = minimum detectable activity.
€Codes: B—analyte found in lab blank; U—analyte not detected.
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Table 5-22. Detections of Greater-Than-Background Radionuclidesin Reservoir Sedimentsfor 20002

Lab Qual Reservoir Result/
Station Name Date CodeP Analyte Result  Uncertainty® MDA  Units Code Background Background
Reservoirs on Rio Grande (New M exico)
Cochiti Upper ~ 09/15 CS 13/cs 1.26 0.03 0.03 pCi/g 0.98 1.29
Cochiti Upper ~ 09/15 DUP  13Cs 1.22 0.04 0.04 pCilg 0.98 1.24
Cochiti Upper 09/15 CS GrossAlpha 18.3 51 2.2 pCi/g 15.9 1.15
Cochiti Upper 09/15 DUP GrossAlpha 21.1 6.6 7.3 pCi/g 15.9 133
Cochiti Upper 09/15 CS Gross Beta 29.9 29 35 pCilg 9.7 3.08
Cochiti Upper 09/15 DUP Gross Beta 36.5 54 9.6 pCi/g 9.7 3.76
Cochiti Upper ~ 09/15 CS 238py 0.9660 0.1450 0.0211 pCi/g 0.0012 805.00
Cochiti Upper ~ 09/15 CS 239,240py 0.1230 0.0255 0.0078 pCilg B 0.02 6.15
Cochiti Middle  09/15 CS 241Am 0.0441 0.0110 0.0070 pCi/g B 0.01 4.41
Cochiti Middle  09/15 CS 137cs 1.34 0.03 0.04 pCi/g 0.98 1.37
Cochiti Middle  09/15 CS 137cs 1.36 0.03 0.04 pCi/g 0.98 1.39
Cochiti Middle  09/15 CS GrossAlpha 26.5 8.7 2.3 pCilg 159 1.67
Cochiti Middle  09/15 CS GrossAlpha 24.7 34 1.8 pCilg 159 1.55
Cochiti Middle  09/15 CS Gross Beta 357 3.0 35 pCi/g 9.7 3.68
Cochiti Middle  09/15 CS Gross Beta 36.0 3.0 35 pCi/g 9.7 3.71
Cochiti Middle  09/15 CS 238py 0.0389 0.0108 0.0389 pCi/g U 0.0012 32.42
Cochiti Lower 09/15 CS GrossAlpha 24.0 31 21 pCilg 159 151
Cochiti Lower 09/15 CS Gross Beta 34.6 2.8 3.2 pCi/g 9.7 3.57
Reservoirs on Rio Chama (New M exico)
Abiquiu Lower  10/18 CS GrossAlpha 21.7 5.2 44 pCi/g 15.9 1.36
Abiquiu Lower  10/18 DUP GrossAlpha 19.1 49 4.4 pCi/g 15.9 1.20
Abiquiu Lower  10/18 CS Gross Beta 31.0 4.0 74 pCi/g 9.7 3.20
Abiquiu Lower  10/18 DUP Gross Beta 30.8 3.8 6.4 pCi/g 9.7 3.18
AbiquiuUpper  10/18 CS Gross Beta 20.1 19 29 pCi/g 9.7 2.07
Abiquiu Upper  10/18 CS 239,240p 0.0237 0.0072 0.0156 pCi/g 0.02 1.19
AbiquiuUpper  10/18 DUP  239240py 0.0263 0.0078 0.0163 pCi/g 0.02 1.32
Abiquiu Middle 10/18 CS GrossAlpha 18.7 34 21 pCi/g 15.9 1.18
Abiquiu Middle 10/18 CS Gross Beta 259 2.6 3.3 pCi/g 9.7 2.67
Abiquiu Middle 10/18 CS 238py 0.0185 0.0050 0.0036 pCi/g 0.0012 15.42
Abiquiu Middle 10/18 CS 239,240p 0.0754 0.0107 0.0036 pCi/g 0.02 3.77

aAbove background detection defined as > 3x uncertainty and > detection limit and = background. No values exceeded half of the SAL. Note that some resultsin
this table were qualified as non-detections by the analytical laboratory. All tritium detections are shown.

bCodes: CS-Customer Sample; DUP-Duplicate; TRP-Triplicate; RE-Reanalysis, TOTC—Value Calculated from Other Results;

TOTCD-Duplicate Calculated Value.

€One standard deviation radioactivity counting uncertainty.

dCodes: B—analyte found in lab blank; U-analyte not detected.
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Table 5-23. Radiochemical Analysis of Sedimentsfor 1999 (pCi/g%)

®H (pCilL)

137(:5

ZBpy,

239, 240,
"“Pu

241An1

Station Name Date Code U (mg/kg) GrossAlpha GrossBeta  Gross Gamma
Regional Stations

Rio Chamaat Chamita 05/04 1 90 600 005 001 090 020 00028 00018 0.0025 0.0014 0.0104 0.0023 314 147 297 153 24 0.2
Rio Grande at Embudo 05/04 1 140 600 0.13 0.02 120 020 -0.0010 0.0003 0.0019 0.0029 0.0023 00010 391 180 380 190 12 0.2
Rio Grande at Otowi (bank) 08/03 1 140 610 0.02 0.03 086 0.08 0.0007 0.0007 0.0001 0.0009 0.0192 00028 167 0.69 109 055 19 0.2
Rio Grande at Otowi Upper(bank) 08/03 1 80 610 001 003 170 010 00029 0.0011 0.0012 0.0008 0.0242 0.0038 387 152 286 1.27 3.0 0.3
Rio Grande at Frijoles (bank) 12/21 1 -290 670 0.06 0.03 102 0.05 0.0005 0.0004 0.0042 0.0010 -0.0009 0.0014 284 124 241 110 21 0.2
Rio Grande at Cochiti Spillway 09/23 1 -40 740 012 002 111 007 0.0016 0.0009 0.0046 0.0014 0.0027 0.0009 397 154 233 113 23 0.2
Rio Grande at Bernalillo 05/04 1 190 600 0.14 0.02 130 020 0.0100 0.0029 0.0088 0.0028 0.0027 00009 335 187 212 179 23 0.2
Jemez River 08/02 1 130 610 0.05 0.04 050 0.04 0.0063 0.0012 0.0030 0.0008 0.0022 00008 091 0.69 100 073 26 0.3
Reservoirson Rio Chama (New Mexico)

Heron Upper 08/31 1 -190 600 0.38 0.05 120 0.20 0.0105 00063 399 120 366 121 26 0.3
Heron Middle 08/31 1 130 630 0.27 004 120 0.10 0.0042 00030 400 120 282 104 4.8 0.5
Heron Lower 08/31 1 740 670 023 004 110 0.20 0.1881 0.0851 685 178 423 132 55 0.5
El Vado Upper 09/02 1 310 040

El Vado Upper 08/31 1 600 660 0.19 0.03 0.0074 0.0045 532 147 315 111 2.8 0.3
El Vado Middle 08/31 1 190 630 0.18 0.04 180 0.10 0.0050 0.0033 625 166 418 131 33 0.3
El Vado Lower 08/31 1 80 620 023 003 140 020 0.0076 0.0046 483 137 343 117 31 0.3
Abiquiu Upper 08/30 1 240 0.30

Abiquiu Middle 10/12 1 309 920 040 005 210 0.50 0.0067 0.0013 1260 371 747 262 32 0.3
Abiquiu Middle 10/12 1D 4,440 980 013 0.03 0.0059 00020 712 223 575 19 24 0.2
Abiquiu Lower 10/12 1 3320 930 011 0.03 190 0.20 0.0021 0.0008 494 176 342 141 19 0.2
Abiquiu Lower 10/12 1D 6,500 1,100 0.12 0.03 0.0043 00012 6.11 202 447 166 18 0.2
Reservoirson Rio Grande (Colorado)

Rio Grande Upper 09/02 1 -150 600 0.67 0.08 330 0.30 0.0037 0.0021 1100 258 790 203 45 0.5
Rio Grande Middle 09/02 1 50 620 037 005 170 020 0.0186 0.0103 1040 247 633 173 41 0.4
Rio Grande Lower 09/02 1 210 630 057 0.08 290 040 0.0087 0.0041 1050 248 733 192 4.0 04
Rio Grande Lower 09/02 2 -190 600 0.53 0.07 170 0.20 0.0094 0.0044 1010 241 678 182 43 0.4
Reservoirson Rio Grande (New M exico)

Cochiti Upper 10/13 1 -250 730 016 0.05 390 0.20 0.0048 0.0020 667 243 527 211 24 0.2
Cochiti Middle 10/13 1 980 800 0.30 0.05 290 0.30 0.0092 00029 883 329 88 331 33 0.3
Cochiti Middle 10/13 2 130 750 026 005 230 0.20 0.0226 00040 907 296 670 244 33 0.3
Cochiti Lower 10/13 1 100 750 0.30 005 370 0.30 0.0170 0.0054 10.80 3.72 1050 3.68 34 0.3
Other Reservoirs (New M exico)

Guaje Reservoir 1116 1 1480 700 0.51 010 1090 0.60 0.0620 0.0048 2230 473 1440 3.26 41 0.3
Guaje Reservoir 11/16 1D 056 0.07 23.00 487 1330 3.05 3.7 0.4
Pajarito Plateau Stations

Guaje Canyon:

Guaje at SR-502 12/01 1 -120 690 0.05 0.02 029 0.02 0.0043 0.0010 0.0019 0.0007 -0.0006 00009 260 090 249 0.87 3.0 0.3
Gugje at SR-502 12/01 2 240 710 0.08 0.04 0.22 002 0.0012 0.0008 0.0018 0.0007 0.0045 00012 252 0.89 198 075 29 0.3
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Table 5-23. Radiochemical Analysis of Sedimentsfor 1999 (pCi/g?) (Cont.)

Station Name Date Code °H (pCill) ¥'Cs U (mglkg) “py 920y “'Am GrossAlpha GrossBeta  Gross Gamma
Regional Stations (Cont.)

Bayo Canyon:

Bayo at SR-502 08/03 1 150 610 006 001 032 0.03 0.0028 0.0010 0.0024 0.0013 0.0082 0.0021 3.02 1.00 184 074 27 0.3
Acid/Pueblo Canyons:

Acid Weir 04/27 1 190 630 020 0.04 058 0.02 0.0290 0.0023 6.6021 0.1717 04200 00140 16.00 354 447 137 22 0.2
Pueblo 1 04/27 1 40 620 002 0.02 025 0.02 -0.0002 0.0002 0.0049 0.0011 0.0020 0.0007 297 0.98 286 1.05 23 0.2
Pueblo 2 05/24 1 480 630 0.04 001 020 003 0.0005 0.0005 0.9672 0.0313 0.0317 0.0037 296 0.99 143 068 25 0.2
Hamilton Bend Spring 05/24 1 290 620 004 001 035 004 0.0038 0.0013 0509 00209 00226 00038 287 097 219 085 32 0.3
Pueblo 3 05/24 1 500 640 0.01 006 018 0.03 0.0038 0.0011 0.2046 0.0092 0.0111 0.0020 192 0.75 172 074 29 0.3
Pueblo 3 05/24 2 260 620 0.00 009 027 0.03 0.0012 0.0006 0.1796 0.0083 0.0120 0.0059 140 0.62 167 073 28 0.3
Pueblo at SR-502 08/04 1 -20 600 003 002 059 005 00031 0.0010 1.0782 0.0336 0.0353 00042 533 18 515 1.82 34 0.3
DP/L os Alamos Canyons:

Los Alamos at Bridge 04/27 1 100 620 005 003 035 0.02 00016 0.0007 00027 00009 00021 0.0007 378 115 293 107 26 0.3
Los Alamos at Bridge 04/27 2 70 620 0.09 002 0.77 003 0.0010 0.0006 0.0025 0.0007 0.0013 00005 4.87 138 355 119 23 0.2
LosAlamosat LAO-1 04/23 1 30 590 010 0.01 090 040 00141 0.0019 0.1384 0.0065 0.0063 0.0014 409 123 289 1.00 23 0.2
DPS-1 04/23 1 1,830 720 031 004 060 030 0.0105 0.0018 0.0246 0.0027 0.1087 0.0079 249 087 253 0.9 20 0.2
DPS-4 04/27 1 560 660 159 018 033 002 00277 00036 0.0989 0.0071 0.2562 0.0098 377 115 617 170 4.6 05
Los Alamos at Upper GS 04/23 1 540 630 0.08 001 040 020 0.0006 0.0005 0.2182 0.0087 0.0051 0.0012 230 084 141 067 1.9 0.2
LosAlamosat LAO-3 04/23 1 190 600 069 0.08 0.60 040 0.0022 0.0009 0.3185 0.0131 0.1011 0.0061 267 093 395 122 15 0.2
LosAlamosat LAO-4.5 04/23 1 -80 580 126 014 050 040 00233 0.0021 0.1088 0.0052 01488 0.0086 263 092 312 1.05 14 0.2
LosAlamos at SR-4 08/03 1 240 620 005 004 0.66 003 0.0051 0.0015 0.0344 00032 00516 0.0052 299 100 299 1.00 33 0.3
Los Alamos at Totavi 08/03 1 150 610 002 0.03 045 0.02 0.0011 0.0010 0.0074 0.0019 0.0005 0.0007 378 117 256 0.90 25 0.3
Los Alamos at Otowi 08/03 1 460 640 008 0.04 048 004 00016 00010 0.0430 0.0040 0.0245 0.0042 599 162 368 115 30 0.3
Sandia Canyon:

Sandiaat SR-4 08/03 1 270 620 0.05 004 011 0.02 0.0023 0.0009 0.0003 0.0005 0.0096 0.0026 201 0.78 186 074 25 0.3
Mortandad Canyon:

Mortandad near CMR Building 04/29 1 50 610 0.00 0.03 0.27 0.01 00324 00045 0.0201 0.0036 0.0104 0.0038 452 132 330 1.07 19 0.2
Mortandad west of GS-1 04/29 1 530 640 024 004 199 003 00159 00031 0.0409 0.0050 0.0170 0.0043 575 157 478 138 29 0.3
Mortandad at GS-1 04/29 1 4870 900 1650 1.80 0.38 001 121292 03870 104218 0.3333 10.0123 0.2505 8250 1690 20.70 5.17 16.2 16
Mortandad at MCO-5 04/29 1 2260 750 18.00 200 0.23 001 32056 0.1131 8.0920 0.2771 47110 31690 2330 493 1710 045 16.5 16
Mortandad at MCO-5 04/29 2 3500 830 2190 240 053 0.01 31.2870 1.1610 783171 2.8163 10.0212 5.9980 922 225 761 194 20.4 20
Mortandad at MCO-7 04/29 1 1,080 680 421 047 035 0.02 06212 00302 19244 0.0790 19746 0.0835 858 213 6.77 178 48 05
Mortandad at MCO-9 04/29 1 370 630 038 005 113 0.01 00146 0.0030 0.0497 0.0054 0.0109 0.0022 494 141 450 132 53 0.5
Mortandad at MCO-13 (A-5) 08/05 2 180 620 022 0.05 130 0.20 0.0044 0.0015 0.0211 0.0025 0.0088 0.0022 7.60 1.93 521 146 31 0.3
Mortandad at MCO-13 (A-5) 08/05 1 230 620 034 005 055 007 00009 00006 0.0164 0.0023 0.0203 0.0057 6.06 163 486 139 33 0.3
Mortandad A-6 08/05 1 440 630 039 007 081 0.03 0.0008 0.0006 0.0176 0.0024 0.0240 0.0043 1210 280 791 2.00 37 0.4
Mortandad A-7 08/05 1 210 620 0.17 005 069 0.08 0.0030 0.0010 0.0131 0.0020 0.0092 0.0018 492 140 445 131 31 0.3
Mortandad at SR-4 (A-9) 08/05 2 260 620 020 0.05 130 020 00051 00015 0.0049 0.0013 0.0352 0.0039 954 231 730 188 40 04
Mortandad at SR-4 (A-9) 08/05 1 140 610 0.5 0.05 140 030 0.0001 0.0004 0.0064 0.0014 00038 00014 432 128 374 116 38 04
Mortandad at Rio Grande (A-11) 09/20 1 60 750 0.02 002 043 002 0.0028 0.0012 0.0043 0.0015 0.0014 0.0009 304 101 327 1.06 2.8 0.3
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Table 5-23. Radiochemical Analysis of Sedimentsfor 1999 (pCi/g?) (Cont.)

Station Name Date Code °H (pCilL) ¥'Cs U (mglkg) “py 929y “TAm GrossAlpha GrossBeta  Gross Gamma
Regional Stations (Cont.)

Cafiada del Buey:

Cafiada del Buey at SR-4 0524 1 220 620 0.04 001 028 0.05 0.0015 0.0008 0.0066 0.0014 -0.0007 0.0006 177 071 150 0.69 21 0.2
CDB_01 07/20 1 130 610 011 0.02 058 0.06 0.0029 0.0009 0.0087 0.0014 0.0052 0.0096 6.00 1.50 481 0.90 34 0.3
CDB_02 07/20 1 60 610 022 003 098 003 00013 00008 0.0016 0.0008 -0.0046 0.0091 590 140 419 0.82 3.2 0.3
CDB_02 07/20 2 -70 600 020 002 0.81 006 0.0039 0.0013 00112 00019 -0.0066 0.0088 840 190 414 0.82 33 0.3
CDB_02 07/20 3 -40 600 019 003 078 005 0.0013 0.0007 0.0100 0.0016 -0.0070 0.0088 520 140 421 083 31 0.3
TA-54 Area G:

G-0 04/14 2 890 690 010 002 110 010 0.0124 0.0024 0.1255 0.0087 0.0916 00061 671 176 404 123 3.7 0.4
G-0 04/14 1D 313 031

G-0 04/14 1 880 690 015 003 150 010 0.0237 0.0030 0.1072 0.0069 0.0523 0.0046 6.92 1.80 438 129 3.6 0.4
G-0 04/14 2D 311 031

G-1 04/14 1 350 650 022 006 068 004 0.0245 0.0030 0.0105 0.0020 0.0022 0.0009 201 0.78 1.87 0.76 27 0.3
G-2 04/14 1 1020 700 0.06 001 094 007 0.0019 0.0009 0.0077 0.0016 0.0016 0.0007 319 1.03 250 0.89 25 0.3
G-3 04/14 1 500 670 019 0.03 146 004 00030 00010 0.0162 0.0022 0.0055 0.0013 648 172 485 140 33 0.3
G-4

G4R-1 04/14 1 4,100 880 0.18 0.03 135 0.09 00066 0.0015 0.0469 0.0043 0.0093 0.0020 300 1.00 239 088 29 0.3
G-4R-2 04/14 1 2560 790 032 004 034 002 00041 00015 0.0662 0.0052 0.0160 0.0024 6.34 1.69 476 137 3.6 0.4
G-5 04/14 1 1210 710 0.08 001 124 0.07 00132 0.0029 00570 00056 00311 00034 531 148 389 120 3.0 0.3
G-6R 04/14 1 530 660 0.03 0.01 048 0.02 0.0097 0.0024 0.2446 0.0144 0.0526 0.0069 338 1.09 222 084 28 0.3
G-7 04/15 2 3,100 800 0.31 004 117 005 01624 0.0088 0.2189 0.0108 0.0428 0.0050 6.03 1.62 418 127 27 0.3
G-7 04/15 1 3010 790 030 004 049 002 01472 00082 02612 00121 0.0926 0.0073 6.66 175 599 163 3.6 0.4
G-8 04/14 1 300 650 010 002 0.99 005 0.0069 0.0018 00101 00022 00111 00024 190 075 166 0.71 33 0.3
G-9 04/14 1 400 660 011 002 430 020 03702 0.0161 0.4851 0.0199 0.0185 0.0028 559 154 464 135 26 0.3
G3 01 07/20 1 190 620 003 0.01 090 010 0.0045 0.0014 0.0519 0.0047 0.0087 0.0098 248 071 192 057 27 0.3
G3 01 07/20 3 390 100 283 069

G3 01 07/20 2 260 620 0.07 001 066 0.04 0.0124 0.0022 0.0357 0.0038 -0.0044 00091 399 100 321 070 4.0 04
G3_02 07/20 2 217 0.65 179 058

G3 02 07/20 1 1,400 700 0.02 001 058 005 0.0106 0.0022 0.0238 0.0032 0.0083 0.0098 520 120 273 0.69 34 0.3
Twisp Dome at Silt Fence 07/29 1 6,800 1,000 0.07 002 093 005 0.0170 0.0027 04265 0.0196 02229 00691 698 180 345 117 49 0.5
Pajarito Canyon:

Two-Mile at SR-501 03/31 1D 043 0.03

Two-Mile at SR-501 03/31 1 390 640 013 002 136 014 0.0014 0.0010 00050 0.0015 0.0143 00080 524 145 413 125 23 0.2
Pgjarito at SR-501 03/31 1 300 640 005 001 100 010 0.0010 0.0006 0.0040 0.0011 0.0059 0.0075 212 080 160 071 22 0.2
Pajarito at SR-501 03/31 1D 041 0.02

Pajarito at SR-4 04/15 1 270 610 058 006 200 010 04241 0.0183 00701 00055 00108 00037 328 106 273 097 5.0 0.5
Potrillo Canyon:

Potrillo at SR-4 03/31 1 880 680 009 001 162 016 00003 00014 0.0017 0.0011 0.0091 0.0081 352 111 308 103 2.6 0.3
Potrillo at SR-4 03/31 1D 110 0.20

Potrillo at SR-4 05/24 1 035 0.03
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Table 5-23. Radiochemical Analysis of Sedimentsfor 1999 (pCi/g?) (Cont.)

®H (pCilL)

137C s

28y,

239, 240Pu

241 AmM

Station Name Date Code U (mg/kg) GrossAlpha GrossBeta  Gross Gamma
Regional Stations (Cont.)

Fence Canyon:

Fence at SR-4 04/15 1 570 630 052 0.06 043 003 00010 00013 0.0273 00035 0.0084 0.0018 873 215 635 170 5.8 0.6
Carion de Valle:

Cafion de Valle at SR-501 03/31 1D 0.66 0.05

Cafion de Valle at SR-501 03/31 1 590 650 058 006 219 022 0.0021 0.0014 0.0387 0.0045 0.0096 0.0077 6.70 176 597 163 3.6 0.4
Water Canyon:

Water at SR-501 03/31 1D 048 0.05

Water at SR-501 03/31 1 150 620 008 0.01 136 014 0.0003 0.0016 0.0061 0.0018 -0.0088 0.0067 201 0.80 254 092 24 0.2
Water at SR-4 03/31 1D 120 0.30

Water at SR-4 03/31 1 690 660 0.08 001 144 014 -0.0011 0.0019 -0.0017 0.0015 0.0028 0.0086 435 1.28 371 117 4.2 0.4
Water at Rio Grande

Indio Canyon:

Indio at SR-4 03/31 1 1,160 690 010 002 130 013 0.0021 0.0011 0.0045 0.0016 -0.0037 00069 267 092 259 093 51 0.5
Indio at SR-4 03/31 1D 1.01 0.09

Ancho Canyon:

Ancho at SR-4 03/31 2D 0.80 0.01

Ancho at SR-4 03/31 1 3870 860 013 002 171 0.17 -0.0015 0.0019 0.0081 0.0023 0.0073 0.0074 259 0.90 248 0.90 4.1 0.4
Ancho at SR-4 03/31 2 3,040 810 008 001 165 017 0.0003 0.0006 0.0039 00013 0.0098 0.0006 263 090 243 0.90 33 0.3
Ancho at SR-4 03/31 1D 0.90 0.06

Above Ancho Spring 09/21 1 150 750 030 0.06 089 0.05 0.0041 0.0014 0.0113 0.0023 0.0170 0.0024 484 1.38 368 115 34 0.3
Ancho at Rio Grande 09/21 1 -60 740 029 007 078 003 0.0003 0.0005 0.0092 0.0016 0.0120 0.0019 4.28 127 374 116 3.7 0.4
Chaguehui Canyon:

Chaquehui at Rio Grande 09/22 1 110 750 069 011 185 0.08 0.0033 0.0014 0.0272 0.0035 0.0090 0.0023 692 1.80 464 135 37 0.4
Chaquehui at Rio Grande 09/22 2 130 750 065 0.09 152 0.08 0.0026 0.0014 00456 00052 00130 00026 719 18 514 145 3.9 04
Chaquehui at Rio Grande 09/22 1 110 750 069 011 185 0.08 0.0033 0.0014 00272 00035 00090 00023 692 180 464 135 3.7 0.4
Chaquehui at Rio Grande 09/22 2 130 750 065 0.09 152 0.08 0.0026 0.0014 0.0456 0.0052 0.0130 0.0026 7.19 1.85 514 145 39 0.4
TA-49, Area AB:

AB-1 04/21 1 350 630 037 005 180 020 0.0046 0.0016 0.0181 0.0024 0.0152 0.0074 1050 2.50 6.11 165 34 0.3
AB-2 04/21 1 500 650 0.17 004 180 020 -0.0008 0.0009 0.0491 0.0063 0.0098 0.0032 807 202 479 139 33 0.3
AB-3 04/15 1 230 610 042 005 146 005 00192 00028 10830 0.0380 0.2536 0.0136 845 210 638 171 9.2 0.9
AB-4 04/21 1 160 610 0.17 003 108 0.06 0.0004 00007 0.0082 0.0014 0.0145 0.0075 882 217 545 153 3.0 0.3
AB-4A 04/21 1 300 620 041 006 160 010 -0.0002 0.0007 0.0172 0.0026 0.0138 0.0075 1040 247 589 161 32 0.3
AB-5 04/21 1 500 650 0.90 011 145 009 0.0018 0.0012 0.0268 0.0026 0.0206 0.0078 712 184 517 147 34 0.3
AB-6 04/21 1 330 630 020 0.04 084 004 00037 00016 0.0106 0.0023 0.0030 0.0016 501 142 343 111 29 03
AB-7 04/21 1 470 640 053 007 480 020 0.0008 0.0008 0.0103 0.0018 0.0072 0.0072 545 151 536 151 32 0.3
AB-8 04/21 1 190 620 011 0.04 177 0.09 0.0007 0.0005 0.0042 0.0010 0.0139 0.0075 6.05 1.63 376 118 28 0.3
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Table 5-23. Radiochemical Analysis of Sediments for 1999 (pCi/g®) (Cont.)

*H (pCilL)

137C s

238Pu

239, 240,
Pu

241Am

Station Name Date Code U (mg/kg) GrossAlpha GrossBeta  Gross Gamma
Regional Stations (Cont.)

TA-49, Area AB: (Cont.)

AB-9 04/21 1 380 630 021 004 092 005 0.0007 0.0010 0.0077 0.0013 -0.0005 0.0064 4.07 122 320 107 2.8 0.3
AB-9 04/21 2 420 630 027 005 014 001 0.0022 0.0011 0.0194 0.0032 0.0041 00016 489 1.39 35 114 2.7 0.3
AB-10 04/21 1 380 630 025 005 038 0.02 00037 00010 0.0092 0.0014 00157 0.0069 453 132 357 114 2.7 0.3
AB-11 04/21 1 180 620 015 0.04 036 002 0.0020 0.0012 0.0030 0.0014 0.0019 0.0010 376 116 362 115 2.7 0.3
Frijoles Canyon:

Frijoles at Monument HQ 12/21 1 40 700 0.09 005 026 001 0.0029 0.0008 0.0046 0.0011 0.0030 00010 362 113 338 107 26 0.3
Frijoles at Rio Grande 12/21 1 -210 680 0.09 003 110 010 0.0012 0.0005 0.0019 0.0007 0.0009 0.0005 392 119 290 0.96 26 0.3
White Rock, Cafiada del Buey:

Site#1 Bonnie View 10/28 2 360 620 031 006 047 003 0.0020 0.0011 0.0142 0.0023 0.0039 0.0013 4.98 141 362 119 35 0.3
Site #1 Bonnie View 10/28 1 550 640 0.17 003 108 0.06 00039 00011 0.0075 0.0014 00132 00021 346 110 276 101 35 04
Site #1 Bonnie View 10/28 3 730 650 0.01 001 023 0.02 00004 00008 0.0041 0.0010 0.0030 0.0009 1.62 068 148 075 21 0.2
Site #2 Rover 10/28 3 300 620 011 003 063 003 0.0015 0.0006 0.0146 0.0019 0.0020 0.0010 376 1.16 259 0.98 35 0.3
Site #2 Rover 10/28 2 360 620 014 003 099 004 0.0009 0.0012 0.0097 0.0027 0.0062 0.0020 392 119 268 1.00 31 0.3
Site #2 Rover 10/28 1 440 630 005 004 033 0.02 00004 00007 0.0037 0.0014 0.0022 00009 231 084 146 075 27 0.3
Site #2 Rover 10/28 4 810 660 001 003 085 004 0.0011 0.0006 0.0472 0.0032 0.0132 0.0023 201 0.77 158 077 18 0.2
Site#3 Lgjano 10/28 3 350 620 0.05 004 092 007 0.0004 0.0004 0.0042 0.0010 0.0065 0.0014 233 0.85 180 082 23 0.2
Site #3 Lejano 10/28 2 390 630 010 002 140 0.10 0.0020 00007 0.0058 0.012 0.0013 0.0006 392 119 285 103 35 0.3
Site#3 Lgjano 10/28 1 260 620 012 003 097 003 0.0023 0.0008 0.0055 0.0011 0.0018 0.0007 4.65 134 310 1.08 3.8 0.4
Site #4 Meadow Lane 10/28 5 370 620 -001 014 052 003 0.0045 0.0012 0.0084 0.0016 -0.0006 0.0023 296 0.99 198 0.85 2.7 0.3
Site #4 Meadow Lane 10/28 2 330 620 0.04 004 048 002 00016 00009 0.0048 0.0010 0.0012 0.0005 386 118 344 115 37 04
Site #4 Meadow Lane 10/28 1 740 650 0.09 003 064 0.02 00012 00008 0.0064 0.0013 0.0037 00011 349 110 274 101 39 04
Site #4 Meadow Lane 10/28 3 100 610 016 0.03 100 010 0.0031 0.0009 0.0078 0.0014 0.0007 0.0005 392 119 291 104 31 0.3
Site #5 Overlook Park 10/28 3 350 620 0.16 004 084 006 0.0042 00011 07472 0.0262 0.0048 0.0017 434 128 252 096 32 0.3
Site #5 Overlook Park 10/28 5 -240 580 007 004 012 002 0.0001 0.0004 00042 00011 00067 0.0018 129 059 152 0.76 2.8 0.3
Site #5 Overlook Park 10/28 4 220 610 019 004 118 003 0.0005 0.0005 0.0131 0.0017 0.0044 0.0018 4.010 121 310 1.08 32 0.3
Site #5 Overlook Park 10/28 2 390 630 010 004 071 007 00054 00017 00101 0.0021 0.0009 0.0005 340 1.08 272 100 38 04
Site #5 Overlook Park 10/28 1 230 620 -0.01 022 038 0.03 00007 00005 0.0032 0.0011 0.0034 00012 283 09% 244 095 31 0.3
Site #5 Overlook Park 10/28 6 -50 590 0.06 004 068 004 0.0029 0.0009 0.0068 0.0012 0.0079 0.0017 220 0.82 166 0.79 24 0.2
Special EPA Sampling

Ancho Canyon 1 12/16 1 7710 670 033 004 580 020 0.018 0.0019 0.0159 0.0018 12.80 293 877 216 4.9 0.5
Ancho Canyon 2 12/16 1 760 670 031 005 261 004 0.0015 0.0005 0.0131 0.0016 643 170 4.78 137 35 0.3
Ancho Canyon 3 12/16 1 340 640 032 005 212 005 0.0071 00013 0.0207 0.0023 859 212 616 165 4.0 04
Ancho Canyon 4 12/16 1 990 680 0.22 003 200 005 0.0010 0.0005 0.0172 0.0020 723 186 484 138 31 0.3
Ancho Canyon 5 12/16 1 670 660 0.09 003 081 004 0.0003 0.0004 0.0063 0.0013 442 129 310 1.02 29 0.3
Bayo Canyon 1 12/13 1 0 690 063 008 170 010 0.0010 0.0006 0.0458 0.0035 0.0193 0.0028 3.07 1.01 367 112 7.0 0.7
Bayo Canyon 2 12/13 1 40 700 027 004 133 006 00003 0.0006 0.0177 0.0020 0.0003 00003 360 113 390 117 7.0 0.7
Bayo Canyon 3 12/13 1 -10 690 020 003 097 004 0.0002 0.0005 0.0100 0.0015 0.0037 0.0014 327 1.06 286 094 7.6 0.8
Bayo Canyon 4 12/13 1 350 720 027 004 100 010 00026 00012 00158 0.0024 0.0021 00008 3.00 1.00 276 092 8.9 0.9
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Table 5-23. Radiochemical Analysis of Sedimentsfor 1999 (pCi/g?) (Cont.)

Station Name Date Code °H (pCilL) ¥'Cs U (mglkg) “py 9. 2%py #Am GrossAlpha GrossBeta  Gross Gamma
Special EPA Sampling (Cont.)

Cafladadel Buey 1 12/15 1 300 630 0.07 002 079 0.02 0.0012 0.0006 0.0037 0.0010 487 138 314 1.05 3.0 0.3
Cafiada del Buey 2 12/15 1 290 630 0.13 003 074 003 0.0023 0.0009 0.0047 0.0012 6.13 164 334 110 3.0 0.3
Cafiada del Buey 3 12/16 1 -140 680 0.06 003 054 0.03 0.0060 0.0016 0.0089 0.0020 0.0088 0.0018 414 124 264 091 27 0.3
Caflada del Buey 4 12/15 1 270 630 0.05 0.02 147 0.05 0.0019 0.0006 0.0057 0.0011 492 139 325 1.08 3.9 0.4
Cafiada del Buey 4 12/15 2 340 640 0.04 002 070 004 0.0005 0.0003 0.0030 0.0007 494 140 336 110 37 04
Cafiada del Buey 5A 12/15 1 130 620 005 0.02 0.74 0.07 0.0011 0.0006 0.0046 0.0009 483 137 340 111 4.0 0.4
Cafiada del Buey 5B 12/16 1 -90 690 0.16 0.04 042 0.03 00022 00009 0.0036 0.0011 0.0025 0.0008 599 161 375 115 3.6 0.4
Caflada del Buey 6 12/15 1 300 630 0.08 002 074 007 0.0021 0.0009 0.0159 0.0023 563 154 342 111 37 0.4
Cafiada del Buey 7 12/15 1 300 630 011 003 030 0.02 0.0019 0.0006 0.0072 0.0012 543 150 3.04 103 3.7 0.4
Cafiada del Buey 8 12/15 1 150 620 009 0.03 0.81 0.06 0.0010 0.0008 0.0044 0.0012 527 146 324 107 3.9 0.4
Mortandad Canyon 1 12/14 1 120 700 014 0.04 0.77 0.02 0.0005 0.0004 0.0118 0.0016 6.34 1.68 452 134 4.6 0.5
Mortandad Canyon 2 12/14 1 190 710 015 0.03 0.60 0.04 0.0009 0.0005 0.0512 0.0033 418 124 338 110 54 0.5
Mortandad Canyon 3 12/14 1 60 700 000 0.22 0.83 0.05 0.0004 0.0004 0.0086 0.0013 3.03 0.99 211 0.83 3.6 0.4
Mortandad Canyon 4 12/14 1 900 750 031 0.05 038 0.02 0.0007 0.0004 0.0575 0.0041 463 133 365 116 3.6 0.4
Mortandad Canyon 5A 12/14 1 100 700 008 0.04 090 010 0.0011 0.0013 0.0152 0.0027 544 150 298 1.02 31 0.3
Mortandad Canyon 5B 12/14 1 -60 690 005 0.04 052 0.03 0.0005 0.0003 0.0021 0.0007 254 0.88 158 071 45 0.5
Pgjarito Canyon 1 12/16 1 460 650 040 005 124 006 0.0046 0.0009 0.0191 0.0018 6.54 1.72 430 127 59 0.6
Pajarito Canyon 2 12/16 1 400 640 011 003 0.82 005 00036 00009 0.0162 0.0018 553 152 341 1.08 51 0.5
Pajarito Canyon 3 12/16 1 160 620 037 005 134 006 0.0097 0.0017 0.0119 0.0020 6.22 1.66 526 147 51 0.5
Pajarito Canyon 4 12/16 1 470 650 035 005 105 004 0.0011 0.0005 0.0137 0.0017 8.67 214 554 152 5.0 0.5
Sandia Canyon 1 12/13 1 60 700 000 026 065 003 0.0013 0.0006 0.0016 0.0006 0.0003 0.0003 352 111 189 071 35 0.4
Sandia Canyon 2 12/13 1 110 700 010 0.04 053 001 0.0002 0.0003 0.0050 0.0010 0.0013 0.0005 558 153 358 1.10 3.8 0.4
Sandia Canyon 3 12/13 1 3190 880 010 004 112 006 0.0027 0.0009 0.0051 0.0012 0.0014 0.0006 322 1.05 232 082 3.6 0.4
Sandia Canyon 4 12/13 1 80 700 005 0.05 117 0.07 0.0061 0.0013 0.0095 0.0016 0.0158 0.0022 275 094 191 072 4.3 0.4
Sandia Canyon 5 12/13 1 470 720 056 0.09 164 0.07 00014 00006 0.0337 0.0027 0.0152 0.0022 394 120 298 097 4.6 0.5
Sandia Canyon 6 12/13 1 330 710 0.09 0.03 154 0.06 0.0047 0.0015 0.0113 0.0023 0.0743 0.0066 330 1.06 273 091 7.0 0.7
Standar dized Comparisons

Average Detection Limits 700 0.05 0.25 0.0050° 0.0050° 0.0050 1.50 1.50 0.8
Background 0.44° a4° 0.006° 0.023° 0.09" 14.8° 12 82"

SAL® 20,000 4.40 29.00 27.0000 24.0000 22.0000

aExcept where noted. Two columns are listed; the first is the value, the second is the counting uncertainty (1 std. dev.).
b sample sizes for plutonium-238 and -239, -240 analysis: stream channels-100 g; reservoirs—1,000 g. Limits of detection for plutonium-238 and -239, -240 in reservoir samples are 0.0001 pCi/g.
¢ Purtymun et al. (1987a), upper limit for background for sediment samples from 1974-1986.

dPreliminary upper limit for background values for channel sediments from 1974-1996.
€ Screening Action Level, LANL Environmental Restoration Project, 1998.
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Table 5-24. Total Recoverable Trace Metalsin Sedimentsfor 2000 (mg/kQg)

Station Name Date Code Ag Al As B Ba Be Cd Co Cr Cu Fe
Regional Stations

Rio Chama at Chamita (bank) 07/12 CS < 05 2211 05 < 1 499 03 < 02 11 2.7 14 3512
Rio Chama at Chamita (bank) 0712 CS < 08 3123 07 < 1 625 03 < 02 16 3.7 24 4,463
Rio Grande at Embudo (bank) 07/12 CS 9.1 5562 22 < 1 985 04 < 0.2 49 9.7 8.4 10,798
Rio Grande at Otowi (bank) 06/27 CS < 04 849 < 04 < 2 240 03 < 07 15 4.2 36 4823
Rio Grande at Otowi (bank) 06/27 CS < 04 1062 0.5 2 215 03 < 05 14 3.9 37 4384
Rio Grande at Otowi Upper (bank) 06/27 CS < 04 5585 10 < 2 1043 06 < 02 35 8.7 48 9,282
Rio Grande at Bernalillo 07/11 CS < 11 7,323 25 < 1 1417 04 < 0.2 4.9 7.8 6.4 10,590
Jemez River 07/13 CS < 04 2544 40 < 1 418 03 < 0.2 15 4.0 15 4320
Pajarito Plateau Stations

Guaje Canyon:

Guaje at SR-502 06/27 CS < 04 4958 09 < 4 1002 06 < 02 2.8 4.5 88 5534
Gugje at SR-502 06/27 CS 158 4,468 07 < 2 896 05 < 0.2 2.8 4.0 70 5,138
Bayo Canyon:

Bayo at SR-502 06/27 CS < 04 3344 <06 < 2 869 04 < 0.2 3.2 5.1 47 6,584
DP/L os Alamos Canyons:

Los Alamos at Totavi 06/27 CS < 06 5207 11 < 2 952 06 < 02 39 5.9 6.5 7,535
Los Alamos at Otowi 06/27 CS < 04 9010 12 3 1238 0.8 0.2 39 8.2 76 9,39
M ortandad Canyon:

Mortandad at MCO-5 03/28 CS < 10 1834 11 < 1 183 02 < 0.2 2.6 2.0 06 3597
Cafion de Valle:

Cafion de Valle at SR-501 03/29 CS < 10 6,182 10 < 1 807 05 0.3 27 6.6 49 7436
Water Canyon:

Water at SR-501 0329 CS < 10 5034 13 < 1 350 08 < 09 2.2 4.9 5.6 14,458
Frijoles Canyon:

Frijoles at Monument Headquarters 08/22 CS < 101.0 1,770 0.7 <410 278 0.2 0.1 0.7 11 17 2150
Frijoles at Monument Headquarters 08/22 DUP < 101.0 2,020 07 <410 320 0.3 < 382 0.7 14 17 2450
Frijoles at Monument Headquarters 08/22 CS < 1010 973 04 <410 140 0.1 < 382 0.3 0.7 0.7 1,590
Frijoles at Rio Grande 08/22 CS < 101.0 13,600 4.7 7 3470 16 0.4 8.0 9.5 22.3 12,900
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Table 5-24. Total Recoverable Trace Metalsin Sedimentsfor 2000 (mg/kg) (Cont.)

Station Name Date Code Ag Al As B Ba Be Cd Co Cr Cu Fe
Pajarito Plateau Stations (Cont.)

TA-54 Area G:

G-0 04/19 CS < 04 57227 06 < 1 444 04 < 04 21 46 31 7,729
G-0 04/19 CS < 04 159 07 < 1 276 01 < 0.2 13 17 17 2423
G-1 04/19 CS < 04 385 03 < 1 197 01 < 0.2 0.8 05 < 04 271
G-1 04/19 CS < 04 3,198 09 < 1 314 03 < 0.2 1.9 31 1.2 5,766
G-2 04/19 CS < 04 2504 <09 < 1 253 03 < 02 < 15 25 1.3 4,085
G-3 04/19 CS < 04 4830 14 < 1 750 05 < 0.2 29 40 34 6,801
G-4R-1 04/19 CS 243 4978 15 < 1 520 05 < 02 2.6 4.9 31 6,390
G-4R-2 04/19 CS < 04 3,901 1.3 1 458 05 < 0.2 1.7 37 33 5079
G-5 04/19 CS < 04 9105 21 < 1 710 06 < 0.2 33 9.8 5.2 10,004
G-7 04/19 CS < 04 5,998 13 < 1 385 04 < 0.2 2.2 4.4 21 7,253
G-8 04/19 CS 140 6,950 18 < 1 870 06 < 0.2 5.0 8.6 26 11,937
G-9 04/19 CS < 04 3,319 11 < 1 433 04 < 0.2 2.3 2.9 17 4,538
G6R 04/24 CS < 04 3,329 07 < 1 537 0.7 0.7 2.3 35 76 4,809
TA-49 Area AB:

AB-1 04/25 CS 40.1 5,130 14 48 107.1 49.2 47.7 50.5 53.1 55.0 6,158
AB-1 04/25 CS < 04 11,371 19 < 1 1352 1.2 0.5 5.7 8.0 6.3 11,801
AB-2 04/25 CS 19 4,879 15 < 1 884 06 < 0.2 36 3.6 40 6,072
AB-3 04/05 CS < 16 12,231 18 < 1 818 08 < 04 31 8.1 48 8,087
AB-4 04/05 CS < 16 15102 26 < 1 1568 11 < 02 4.6 7.6 46 9,887
AB-4A 04/05 CS < 16 57290 10 < 1 719 05 < 0.2 21 35 31 4580
AB-5 04/05 CS < 16 685 16 < 1 55 01 < 02 < 04 0.6 0.4 869
AB-6 04/05 CS < 16 3,730 13 < 1 547 04 < 0.2 29 44 24 5592
AB-7 04/05 CS < 16 4,744 18 < 1 446 05 < 0.2 19 44 21 8461
AB-8 04/05 CS < 16 2,658 14 < 1 552 04 < 0.2 27 33 24 4335
AB-9 04/05 CS < 16 5521 07 < 1 652 05 < 05 1.8 31 24 4517
AB-10 04/05 CS < 16 5,697 15 < 1 670 05 < 0.2 3.0 4.2 41 6,291
AB-11 04/05 CS < 16 3,260 07 < 1 453 04 < 04 15 2.3 27 2,962
AB-11 04/05 CS < 16 5685 13 < 1 693 0.6 0.3 20 37 41 5543
SAL® 380 78,000 19 5900 270 38 4,600 30° 28,000
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Table 5-24. Total Recoverable Trace Metalsin Sedimentsfor 2000 (mg/kg) (Cont.)

Station Name Date Code Hg Mn Mo Ni Pb Sb Se Sn Sr Tl \% Zn
Regional Stations

Rio Chama at Chamita (bank) 07/12 CS < 0.010 77 < 10 20 28 < 004 < 20 < 4 23.6 6.0 9.7
Rio Chama at Chamita (bank) 07/12 CS < 0.010 92 < 10 32 34 < 004 20 < 4 29.9 8.9 125
Rio Grande at Embudo (bank) 07/12 CS 0016 228 < 1.0 88 105 < 004 < 20 < 4 41.0 17.0 69.1
Rio Grande at Otowi (bank) 06/27 CS < 0.010 56 < 1.0 20 24 < 004 06 < 4 7.7 12.1 12.3
Rio Grande at Otowi (bank) 06/27 CS < 0.010 53 < 10 20 30 < 008 06 < 4 7.4 10.1 131
Rio Grande at Otowi Upper (bank) 06/27 CS < 0010 184 < 10 20 30 < 008 09 < 4 55.2 17.2 230
Rio Grande at Bernalillo 07/11 CsS 0011 272 < 10 65 84 < 004 < 30 < 4 73.2 14.8 284
Jemez River 07/13 CS < 0010 334 < 10 44 52 < 004 07 < 4 62.5 5.9 13.2
Pajarito Plateau Stations

Guaje Canyon:

Gugje at SR-502 06/27 CS < 0010 382 < 10 27 170 < 0.08 06 < 4 31.2 8.0 432
Gugje at SR-502 06/27 CS < 0010 325 < 10 20 140 < 0.08 05 < 4 25.7 7.2 32.8
Bayo Canyon:

Bayo at SR-502 06/27 CS < 0010 236 < 10 6.7 46 < 004 04 < 4 19.9 115 36.6
DP/L os Alamos Canyons:

Los Alamos at Totavi 06/27 CS < 0010 2% < 10 7.3 110 < 0.08 07 < 4 26.0 11.2 34.6
Los Alamos at Otowi 06/27 CS 0012 395 < 10 50 120 < 0.08 11 < 4 37.0 154 39.2
Mortandad Canyon:

Mortandad at MCO-5 03/28 CS 0012 156 < 1.0 29 49 < 004 < 02 < 4 32 6.4 111
Cafion de Valle:

Caffion de Valle at SR-501 03/29 Cs 0026 498 < 1.0 35 108 < 0.04 05 < 4 23.2 9.8 40.1
Water Canyon:

Water at SR-501 03/29 CS < 0010 420 < 36 58 134 < 004 < 05 < 4 5.6 10.9 88.7
Frijoles Canyon:

Frijoles at Monument Headquarters 08/22 CS 0.005 150 0.2 12 50 < 018 0.2 1 69 0.09 25 13.2
Frijoles at Monument Headquarters 08/22 DUP 0.008 135 0.2 13 42 < 89.30 0.3 1 6.6 0.04 26 14.1
Frijoles at Monument Headquarters 08/22 CS < 15200 107 0.2 06 21 < 023 < 146.0 1 29 003 15 9.3
Frijoles at Rio Grande 08/22 CS 0.031 1,490 0.4 135 394 < 031 14 2 101.0 0.26 199 72.7
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Table 5-24. Total Recoverable Trace Metalsin Sedimentsfor 2000 (mg/kg) (Cont.)

Station Name Date Code Hg Mn Mo Ni Pb Sb Se Sn Sr Tl V Zn
Pajarito Plateau Stations (Cont.)

TA-54 Area G:

G-0 04/19 CS < 0010 192 < 10 46 30 < 008 < 01 < 4 144 9.6 442
G-0 04/19 CS < 0.010 98 < 10 33 40 < 0.08 02 < 4 6.2 25 234
G-1 04/19 CS < 0.010 74 < 10 < 20 40 < 008 < 02 < 4 33 11 4.0
G-1 04/19 CS < 0010 18 < 10 < 41 60 < 008 < 01 < 4 54 6.8 31.6
G2 04/19 CS < 0010 127 < 10 28 60 < 008 < 03 < 4 5.3 44 21.3
G-3 04/19 CS < 0010 293 < 10 37 120 < 008 < 03 < 4 11.8 7.4 62.9
G4R-1 04/19 CS 0018 233 < 10 < 38 100 < 008 < 03 < 4 9.7 7.0 337
G4R-2 04/19 CS 0016 189 < 10 < 40 90 < 008 < 02 < 4 9.0 5.9 32.6
G5 04/19 CS 0016 253 < 10 < 57 90 < 008 < 03 < 4 16.2 15.2 43.6
G-7 04/19 CS < 0010 209 < 10 27 80 < 008 < 10 < 4 75 9.0 35.8
G-8 04/19 CS < 0010 324 < 10 59 90 < 008 < 02 < 4 11.9 21.0 321
G-9 04/19 CS < 0010 193 < 10 38 80 < 008 < 01 < 4 6.9 5.4 22.6
G6R 04/24 CS < 0010 173 < 10 < 38 63 < 004 04 < 4 17.6 75 42.8
TA-49 Area AB:

AB-1 04/25 CS 0.020 237 49.2 50.2 152 < 0.04 0.7 47 63.5 55.4 89.4
AB-1 04/25 CS 0.024 406 < 10 54 133 < 004 07 < 4 24.6 151 4727
AB-2 04/25 CS 0023 279 < 1.0 44 142 < 0.04 06 < 4 16.2 6.4 3444
AB-3 04/05 CS 0012 177 < 1.0 52 86 < 004 03 < 4 15.8 125 35.8
AB-4 04/05 CS 0015 393 < 10 55 150 < 0.04 05 < 4 245 10.8 25.1
AB-4A 04/05 CS 0011 153 < 10 < 33 78 < 004 < 03 < 4 11.8 5.8 15.6
AB-5 04/05 CS 0.016 23 < 10 < 20 111 < 004 < 02 < 4 1.0 11 33
AB-6 04/05 CS < 0010 210 < 10 < 20 76 < 004 < 02 < 4 8.5 9.1 15.0
AB-7 04/05 CS < 0010 178 < 10 27 120 < 004 < 03 < 4 8.0 6.8 355
AB-8 04/05 CS 0011 228 < 10 < 53 105 < 004 < 02 < 4 9.0 4.9 19.2
AB-9 04/05 CS < 0010 147 < 10 < 20 62 < 004 < 04 < 4 10.6 41 17.8
AB-10 04/05 CS < 0010 218 < 10 < 20 81 < 004 < 02 < 4 105 8.0 189
AB-11 04/05 CS 0014 111 < 10 < 20 46 < 004 < 02 < 4 8.0 3.2 145
AB-11 04/05 CS < 0010 164 < 10 < 20 104 < 004 < 02 < 4 13.0 5.8 18.7
SAL® 23 390 380 1,500 400 31 380 46,000 6 540 23,000

L ess than symbol (<) means measurement was below the specified limit of detection of the analytical method.
bScreening Action Level (Environmental Restoration Project 1997); see text for details.
CSAL value for hexavalent chromium islisted; SAL value for trivalent or total chromium is 210 mg/kg.
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5. Surface Water, Groundwater, and Sediments

Table 5-25. Number of Samples Collected for Each Suite of Organic

Compoundsin Sedimentsfor 2000

Organic Suite?
Station Name Date HE PCB Semivolatile
AB-1 04/25 2 2
AB-10 04/05 1 1
AB-11 04/05 2 2
AB-2 04/25 1 1
AB-3 04/05 1 1
AB-4 04/05 1 1
AB-4A 04/05 1 1
AB-5 04/05 1 1
AB-6 04/05 1 1
AB-7 04/05 1 1
AB-8 04/05 1 1
AB-9 04/05 1 1
Above Ancho Spring 09/26 1
Ancho at SR-4 03/28 1 1
Frijoles at Monument Headquarters  08/22 2 2
Pajarito at Rio Grande 09/26 1 1 1
Pgjarito at SR-4 03/28 1
Water at Rio Grande 09/26 1 1 1

@High explosives, polychlorinated biphenyls, semivolatiles, and volatiles.

Environmental Surveillance at Los Alamos during 2000
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Table 5-26. Organic Compounds Detected in Sediment Samplesin 2000

EPA Residential
Soil Screening Results/ Lab
Station Name Date Suite? Analyte Result MDL Units ER SAL Level ScreeningLevel  Code
Ancho at SR-4 03/28 SVOA Pyrene 0.44 mg/kg 2,400 2,300 0.00 PARA
Ancho at SR-4 03/28 SVOA Benzo(g,h,i)perylene 0.11 mg/kg PARA
Ancho at SR-4 03/28 SVOA Benzo(b)fluoranthene 0.30 mg/kg 1 0.62 0.48 PARA
Ancho at SR-4 03/28 SVOA Fluoranthene 0.52 mg/kg 3,200 2,300 0.00 PARA
Ancho at SR-4 03/28 SVOA Chrysene 0.24 mg/kg 96 62 0.00 PARA
Ancho at SR-4 03/28 SVOA Benzo(a)pyrene 0.23 mg/kg 0.1 0.62 0.37 PARA
Ancho at SR-4 03/28 SVOA Benzo(a)anthracene 0.25 mg/kg 1 0.62 0.40 PARA
Ancho at SR-4 03/28 SVOA Phenanthrene 0.21 mg/kg PARA
AB-11 04/05 SVOA Bis(2-ethylhexyl)phthalate  0.25 ma/kg 50 35 0.01 PARA
AB-8 04/05 SVOA Benzo(g,h,i)perylene 0.18 mg/kg PARA
AB-1 04/25 SVOA Benzo(g,h,i)perylene 0.34 mg/kg PARA
AB-1 04/25 SVOA Benzo(g,h,i)perylene 0.22 mg/kg PARA
AB-1 04/25 SVOA Chrysene 0.14 mag/kg 96 62 0.00 PARA
Pgjarito at Rio Grande 09/26 SVOA Bis(2-ethylhexyl)phthalate 029  0.020 mg/kg 50 35 0.01 GELC

aSVOA-semivolatile organics.
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Table 5-27. Radiochemical Analysis of Groundwater for 2000 (pCi/L®)

Station Name Date Codes’ *H Ogr ¥ics 2y 2523 28y U (ug/L, lab)
Regional Aquifer Wells

Test Wells:

Test Well 1 05/02 UF CS 170 460 0.04 0.03 010 -043 208 1.947 0.096 0.047 0.016 1.097 0.066

Test Well 2 05/03 UF CS 60 440 0.03 0.03 010 032 121 0.032 0.016 -0.012 0.004 0.026 0.013

Test Well 3 05/03 UF CS -40 430 0.03 003 010 0.00 4.49 0.340 0.039 -0.004 0.007 0.180 0.026

Test Well 3 05/03 UF CS 20 440 0.04 0.03 010 0.00 5.40 0.551 0.045 0.002 0.008 0.210 0.028

Test Well 4 05/02 UF CS 20 440 0.01 0.03 010 015 0.73 0.065 0.018 0.001 0.007 0.022 0.013

Test Well 8 05/02 UF CS 60 440 0.04 003 010 0.00 425 0.418 0.047 0.009 0.012 0.229 0.034

Test Well DT-5A 10/26 UF CS -178 55 201 -0.03 012 044 0.00 090 384 0.159 0.033 0.017 -0.003 0.008 0.066 0.119 0.029 0.045
Test Well DT-5A 10/26 UF DUP

Test Well DT-5A 10/26 UF CS -176 54 198 -0.01 012 043 -0.80 1.07 354 0.319 0.051 0.057 0.000 1.000 0.017 0.095 0.027 0.066
Test Well DT-10 10/27 UF CS -180 56 203 -0.02 010 037 030 111 331 0535 0.073 0.073 0.030 0.016 0.050 0.162 0.036 0.063
Test Well DT-10 10/27 UF DUP 170 122 2389

Water Supply Wells:

O-1 06/21 UF CS 0.877 0.059 0.016 0.013 0.559 0.045

O-1 08/14 UF CS -60 390 0.00 11.14 0.808 0.057 0.020 0.011 0.419 0.038

o1 08/14 UF CS -60 390 -027 171 0.854 0.059 0.016 0.012 0.482 0.041

O-4 06/21 UF CS 0.578 0.050 0.011 0.010 0.252 0.029

O-4 08/14 UF CS -60 390 0.00 866 0.474 0.043 0.033 0.016 0.264 0.031
PM-1 02/14 UF CS 0.01 0.03 1.280 0.125 0.017 0.013 0.600 0.070
PM-1 06/20 UF CS 1.309 0.076 0.027 0.014 0.581 0.047
PM-1 08/14 UF CS 30 400 013 084 1.329 0.072 0.035 0.014 0.583 0.044
PM-1 08/14 UF CS 30 400 0.00 864 0.221 0.032 -0.007 0.010 0.112 0.020
PM-2 02/14 UF Cs 0.00 0.04 0.174 0.035 -0.002 0.010 0.096 0.025
PM-2 06/20 UF CS 0.213 0.029 0.009 0.009 0.105 0.019
PM-2 08/14 UF CS -150 380 -0.07 021 037 -2.01 4.06 0.169 0.030 0.005 0.008 0.108 0.020
PM-3 06/21 UF CS 0.729 0.053 0.002 0.009 0.295 0.031
PM-3 08/14 UF CS 30 400 0.09 023 039 -0.32 280 0.663 0.052 0.002 0.007 0.320 0.034
PM-4 06/21 UF CS 0.260 0.031 0.012 0.010 0.117 0.020
PM-4 08/14 UF CSs -150 380 0.09 023 039 136 167 0.239 0.037 0.009 0.007 0.117 0.020
PM-5 02/14 UF CS 0.03 0.04 0.350 0.055 0.031 0.015 0.218 0.041
PM-5 06/20 UF CS 0.261 0.032 0.013 0.009 0.163 0.024
PM-5 08/14 UF CS 30 400 0.06 022 036 0.00 4.03 0.278 0.032 -0.013 0.010 0.141 0.022
G-1A 08/14 UF CS -150 380 0.02 022 038 -0.93 6.35 0.263 0.032 0.006 0.009 0.149 0.023
G-2A 06/20 UF CS 0.245 0.029 0.033 0.013 0.232 0.028
G-2A 08/14 UF CS -60 390 -0.07 022 038 -147 514 0.283 0.032 0.006 0.008 0.198 0.026
G-3A 06/20 UF CS 0.554 0.044 0.021 0.011 0.244 0.028
G-3A 08/14 UF CS 30 400 -0.09 022 039 0.00 6.97 0.444 0.046 0.013 0.011 0.321 0.038
G-4A 06/20 UF CS 0.460 0.042 -0.001 0.013 0.203 0.027
G-4A 08/14 UF CS 30 400 0.06 022 037 -0.74 456 0.586 0.049 0.015 0.010 0.249 0.031
Regional Aquifer Springs

White Rock Canyon Group I:

Sandia Spring 09/25 F cs 0.06 009 032 0.67 102 364 0202 0.046 0.104 0.024 0.022 0.112 0.174 0.042 0.095
Sandia Spring 09/25 F DUP 0.17 009 029

Sandia Spring 09/25 UF CS -60 56 192

Spring 3A 09/25 F Ccs 0.07 010 035 0.00 172 305 0.729 0.098 0.163 0.019 0.024 0.132 0.402 0.066 0.095
Spring 3A 09/25 F DUP 1.08 0.72 2.62

Spring 3A 09/25 UF CS -30 57 193

Spring 4 09/25 F cs 0.07 009 031 -0.63 091 312 0.490 0.057 0.029 0.048 0.017 0.043 0.314 0.042 0.029
Spring 4 09/25 UF CS -61 56 195

Spring 4A 0925 F CS -0.09 0.08 029 9.09 159 209 0.601 0.068 0.052 0.013 0.013 0.047 0.290 0.042 0.032
Spring 4A 09/25 F DUP 0.504 0.077 0.091 0.034 0.017 0.023 0.322 0.058 0.023
Spring 4A 09/25 UF CS -90 55 192

Spring 4A 09/25 UF DUP -120 54 191

Ancho Spring 09/26 F cs 0.03 009 033 324 164 3.08 0.218 0.051 0.134 -0.009 0.017 0.126 0.062 0.026 0.083
Ancho Spring 09/26 UF CS -90 54 191
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Table 5-27. Radiochemical Analysis of Groundwater for 2000 (pCi/L?) (Cont.)

Station Name Date Codes’ °H Og¢ ®ics =y 2523 =y U (Mg/L, lab)
Regional Aquifer Springs (Cont.)

White Rock Canyon Group I1:

Spring 5A 09/26 F Cs 0.24 010 034 392 146 333 0922 0.120 0.106 0.015 0.015 0.073 0.488 0.081 0.106
Spring 5A 09/26 UF CS -148 52 189

Spring 5B 07/26 F cs 0.08 011 037 026 169 418 0474 0.077 0.099 0.010 0.015 0.086 0.231 0.053 0.130
Spring 5B 07/26 UF CS -90 55 192

Spring 6 09/26 F [ 0.26 010 032 035 1.00 347 0267 0.058 0.134 0.010 0.010 0.026 0.100 0.033 0.070
Spring 6 09/26 UF CS -152 54 194

Spring 6 09/26 F Cs 0.17 010 033 110 1.86 299 0.234 0.037 0.041 0.013 0.013 0.048 0.088 0.021 0.012
Spring 6 09/26 UF CS -121 54 194

Spring 8A 09/26 F cs -0.03 011 037 143 1.04 406 0.058 0.029 0.117 0.000 0.010 0.077 0.046 0.021 0.061
Spring 8A 09/26 UF CS -30 57 193

Spring 9A 0927 F CS 4.49 031 048 -0.20 073 259 0.229 0.047 0.084 -0.012 0.007 0.084 0.035 0.018 0.057
Spring 9A 09/27 F DUP 0.02 0.09 030 051 0.68 245

Spring 9A 09/27 UF CS -120 56 192

Doe Spring 0927 F CS 0.05 0.09 031 257 128 304 0.085 0.034 0.135 0.000 1.000 0.022 0.028 0.017 0.060
Doe Spring 09/27 UF CS -30 56 192

Spring 10 09/27 F Cs 0.09 010 035 0.59 098 385 0427 0.072 0.182 0.030 0.024 0.120 0.257 0.050 0.091
Spring 10 09/27 UF CS -60 55 192

White Rock Canyon Group I11:

Spring 1 09/25 F [ 0.03 012 042 -115 143 478 1.250 0.144 0.147 0.036 0.021 0.082 0.617 0.089 0.106
Spring 1 09/25 UF CS -69 64 220

Spring 2 09/25 F Ccs -0.16 013 046 0.74 0.62 233 1.040 0.136 0.144 0.044 0.026 0.102 0.499 0.085 0.118
Spring 2 09/25 UF Cs -30 57 193

White Rock Canyon Group IV:

LaMesita Spring 10/19 F Cs 0.07 003 o011 0.20 064 231 5860 0460 0.090 0.147 0.032 0.044 3.730 0.306 0.056
LaMesita Spring 10/19 F DUP -033 092 319

LaMesita Spring 10/19 UF CS -152 54 194

Other Springs:

Sacred Spring 10/19 F Ccs 0.09 004 012 -0.55 0.89 313 3400 0.284 0.057 0.096 0.026 0.046 2.140 0.193 0.120
Sacred Spring 10/19 F DUP 1.99 059 188

Sacred Spring 10/19 UF CS 90 55 192

Sacred Spring 10/19 UF DUP -60 56 193

Canyon Alluvial Groundwater Systems

Acid/Pueblo Canyons:

APCO-1 07/26 UF CS 690 450 0.40 006 012 -0.39 337 0.454 0.050 0.018 0.014 0.273 0.038

DP/L os Alamos Canyons:

LAO-C 08/01 UF CS 690 450 0.47 0.06 0.00 954 0.229 0.029 0.014 0.012 0.170 0.024
LAO-0.7 08/01 UF CS 0.37 0.06 013 0.559 0.050 0.093 0.032 0.013 0.024 0.483 0.041 0.017
LAO-2 06/26 UF CS 90 450 6.90 065 014 057 1.03 0.099 0.022 -0.008 0.010 0.051 0.015
LAO-3A 06/26 UF CS 50 440 24.10 220 017 115 1.01 0.136 0.025 -0.002 0.009 0.076 0.017
LAO-4 08/01 UF CS 510 440 5.18 047 032 116 0.123 0.024 0.008 0.009 0.055 0.015
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Table 5-27. Radiochemical Analysis of Groundwater for 2000 (pCi/L?) (Cont.)

Station Name Date Codes’ °H Ogr ¥ics 21y 2523 28y U (ug/L, lab)
Canyon Alluvial Groundwater Systems (Cont.)

Mortandad Canyon:

MCO-2 07/17 UF CS 130 450 0.67 0.08 0.00 7.02 0.144 0.033 0.008 0.009 0.157 0.023

MCO-3 07/17 UF CS 76,300 3,400 2430 2.20 768 184 4.277 0.167 0.103 0.023 1.173 0.069

MCO-5 07/07 UF CS 6,686 259 55.00 500 072 < -010 145 240 1.330 0.110 0.044 0.058 0.015 0.030 0.305 0.038 0.030 1.22
MCO-5 07/07 F Cs 57.00 550 220 1.480 0.120 0.046 0.046 0.014 0.034 0.412 0.047 0.029 1.21
MCO-6 07/10 UF CS 8,260 313 60.30 700 087 1.270 0.120 0.021 0.034 0.009 0.015 0.445 0.048 0.010 1.58
MCO-6 07/10 F Ccs 56.80 650 0.76 1.250 0.120 0.016 0.027 0.007 0.009 0.451 0.047 0.013 1.56
MCO-6 07/10 UF CS 8,184 294 0.69 210 7.89

MCO-6 0710 F  CS 5470 1300 081 1.410 0.135 0.024 0.041 0.010 0.016 0503 0.055 0.012 1.62

MCO-7 07/10 UF CS 10,971 383 233 044 095 0.852 0.085 0.021 0.025 0.007 0.014 0.600 0.060 0.010 2.18

MCO-7 07/10 F Ccs 193 040 088 0.775 0.080 0.022 0.026 0.008 0.016 0.657 0.070 0.012 2.18
MCO-7.5 07/11 UF CS 16,137 578 0.16 019 084 0.516 0.060 0.040 0.028 0.105 0.025 0.556 0.065 0.022 1.69
MCO-7.5 07/11 F cs 0.10 017 075 0.503 0.055 0.016 0.028 0.007 0.010 0.454 0.049 0.014 1.60
Cafiada del Buey:

CDBO-6 12/12 UF CS

CDBO-6 12/12 UF DUP

Intermediate Perched Groundwater Systems

Pueblo/L os Alamos/Sandia Canyon Area Perched System in Conglomer ates and Basalt:

POI-4 07/19 UF CS 140 450 -0.01 004 012 -090 248 1.215 0.069 0.039 0.013 0.769 0.052

Basalt Spring 07/25 F  CS 0.88 0.09 013 -350 3114 0.382 0.042 0.003 0.016 0.274 0.034

Basalt Spring 07/25 UF CS 420 430

Water Canyon Gallery 08/15 UF CS 30 400 0.03 022 038 0.00 6.22 0.140 0.023 0.018 0.011 0.105 0.018

San |ldefonso Pueblo:

LA-5 12/06 UF CS -145 55 196 -0.05 011 040 < -0.78 059 200 0.617 0.086 0.096 0.033 0.019 0.075 0.329 0.058 0.074

Eastside Artesian Well 04/05 UF CS -110 450 046 091 0.05 0.09
Eastside Artesian Well 04/05 UF CS 0.03 0.03

Pajarito Well (Pump 1) 1129 UF CS -204 55 203 011 012 039 < -0.05 0.67 237 11.100 1.070 0.213 0.161 0.059 0.165 3.120 0.360 0.165

Pajarito Well (Pump 1) 11/29 UF DUP 0.08 006 020 < -0.13 067 237 9210 0.856 0.108 0.191 0.058 0.137 2.890 0.319 0.158

Don Juan Playhouse Well 04/05 UF CS 30 460 048 091 5.90 0.30
Don Juan Playhouse Well 04/05 UF CS 0.01 0.04

Otowi House Well 12/06 UF CS -116 55 196 0.13 010 035 < -005 068 239 2240 0.240 0.105 0.057 0.029 0.106 1.250 0.157 0.136

New Community Well 11/29 UF Cs -171 54 198 0.04 012 042 < 109 095 332 13400 1.150 0.033 0.323 0.069 0.090 9.670 0.854 0.089

New Community Well 1129 UF CS -147 57 204 0.00 012 041 < -025 0.64 222 13300 1.120 0.100 0.390 0.073 0.101 8490 0.738 0.029

New Community Well 11/29 UF DUP -147 57 204

Sanchez House Well 04/05 UF CS 10 460 -047 7.24 7.30 0.30
Sanchez House Well 04/05 UF CS 10 460 013 083 6.60 0.30
Sanchez House Well 04/05 UF CS -0.02 0.03

Sanchez House Well 04/05 UF CS 0.00 0.03

Sanchez House Well 04/05 UF DUP 0.06 0.03

Water Quality Standards®

DOE DCG for Public Dose 2,000,000 1,000 3,000 500 600 600 800

DOE Drinking Water Systen DCG 80,000 40 120 20 24 24 30

EPA Primary Drinking Water Standard 20,000 8 30

EPA Screening Level

NMWQCC Groundwater Limit 5,000
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Table 5-27. Radiochemical Analysis of Groundwater for 2000 (pCi/L?) (Cont.)

Station Name Date Codes’ U (ug/L, calc) 28py 239240py 2Am GrossAlpha GrossBeta  Gross Gamma
Regional Aquifer Wells

Test Wells:

Test Well 1 05/02 UF CS 329 020 0.025 0.009 0.021 0.009 0.052 0.013 52 24 33 17 827 49.2
Test Well 2 05/03 UF Cs 007 004 0.035 0.012 0.015 0.008 0.018 0.007 02 04 14 09 1080 493
Test Well 3 05/03 UF CS 054 0.08 0.005 0.007 0.001 0.008 -0.008 0.008 02 04 14 09 506 489
Test Well 3 05/03 UF CS 0.63 0.08 0.063 0.012 0.056 0.012 0.006 0.003 07 08 10 0.7 80.7 49.1
Test Well 4 05/02 UF CS 0.07 0.04 0.006 0.004 0.007 0.006 0.005 0.003 01 02 10 0.7 451 489
Test Well 8 05/02 UF CS 068 0.10 0.020 0.012 0.010 0.008 0.002 0.002 04 06 26 14 1388 495
Test Well DT-5A 10/26 UF CS 0.35 0.09 0.045 0.019 0.047 0.025 0.014 0.037 0.000 1.000 0.028 0.2 0.2 0.6 07 04 13

Test Well DT-5A 10/26 UF DUP 0.022 0.012 0.035

Test Well DT-5A 10/26 UF CS 028 047  0.051 0.018 0.037 0.020 0.011 0.029 0017 0009 0025 04 03 07 09 04 14

Test Well DT-10 10/27 UF Cs 050 011 0.042 0.016 0.031 -0.004 0.004 0.031 0.023 0.011 0.028 04 0.2 05 10 04 13

Test Well DT-10 10/27 UF DUP

Water Supply Wells:

O-1 06/21 UF CS 167 013

O-1 08/14 UF CS 126 011 0.046 0.010 19 22 27 20 47.0 488
O-1 08/14 UF CS 144 012 0.001 0.006 0.029 -0.001 0.005 0.026 0.011 0.006 14 13 32 17 975 492
o4 06/21 UF CS 0.75 0.09

o4 08/14 UF CS 0.80 0.09 0.002 0.005 0.023 0.003 0.007 0.032 0.000 0.001 09 19 08 0.8 709 49.0
PM-1 02/14 UF CS 179 021

PM-1 06/20 UF CS 174 014

PM-1 08/14 UF CS 175 013 0.000 0.010 0.001 0.004 0.023 0.026 0.009 26 25 22 17 975 49.2
PM-1 08/14 UF CS 033 006 0.008 0.010 0.041 0.007 0.007 0.028 -0.008 0.010 36 10 37 19 463 488
PM-2 02/14 UF CS 028 0.07

PM-2 06/20 UF CS 0.32 0.06

PM-2 08/14 UF CS 0.32 0.06 0.024 0.009 0.017 0.001 0.005 0.029 0.003 0.002 03 10 18 12 66.8 49.0
PM-3 06/21 UF CS 0.88 0.09

PM-3 08/14 UF CS 095 0.10 0.003 0.009 0.042 0.023 0.012 0.034 0.016 0.009 -02 02 33 23 1138 493
PM-4 06/21 UF CS 0.35 0.06

PM-4 08/14 UF CS 035 006 0.002 0.004 0.022 0.013 0.008 0.022 0.024 0.009 05 09 14 10 1418 495
PM-5 02/14 UF CS 066 0.12

PM-5 06/20 UF CS 049 0.07

PM-5 08/14 UF CS 041 007 0.005 0.006 0.026 0.014 0.008 0.019 -0.004 0.005 04 09 15 11 838 49.1
G-1A 08/14 UF CS 045 0.07 0.005 0.007 0.027 0.006 0.010 0.045 -0.003 0.002 06 10 19 12 1131 493
G-2A 06/20 UF CS 0.71 0.08

G-2A 08/14 UF CS 0.59 008 -0.005 0.008 0.046 0.014 0.013 0.049 -0.023 0.043 02 13 19 12 1104 493
G-3A 06/20 UF CS 0.74 0.08

G-3A 08/14 UF CS 096 011 0.003 0.007 0.032 0.005 0.005 0.020 0.003 0.002 03 10 12 09 1765 49.7
G-4A 06/20 UF CS 0.60 0.08

G-4A 08/14 UF Cs 075 0.09 0.021 0.010 -0.002 0.002 0.004 0.003 08 10 1.8 12 1275 494
Regional Aquifer Springs

White Rock Canyon Group |:

Sandia Spring 09/25 F Cs 053 012 0.081 0.022 0.012 0.017 0.009 0.012 0.028 0.010 0.023 -03 04 19 42 09 26

Sandia Spring 09/25 F DUP -04 06 24 38 1133

Sandia Spring 09/25 UF CS

Spring 3A 09/25 F Cs 121 020 0.041 0.016 0.034 0.015 0.008 0.010 0.051 0.013 0.008 10 05 14 18 08 25

Spring 3A 09/25 F  DUP

Spring 3A 09/25 UF CS

Spring 4 0925 F Cs 096 013  0.026 0.014 0.040 0.011 0.007 0.010 0.030 0010 0009 06 04 14 28 0823

Spring 4 09/25 UF CS

Spring 4A 09/25 F Cs 0.87 0.12 0.003 0.006 0.024 0.003 0.003 0.009 0.012 0.008 0.027 10 05 15 26 08 26

Spring 4A 0925 F  DUP 097 017  0.003 0.003 0.009 0.009 0.007 0.023 0.051 0.014 0.009

Spring 4A 09/25 UF CS

Spring 4A 09/25 UF  DUP

Ancho Spring 09/26 F CS 0.18 0.08 0.008 0.008 0.030 -0.004 0.007 0.038 0.030 0013 0031 -01 03 14 40 0822

Ancho Spring 09/26 UF CS
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Table 5-27. Radiochemical Analysis of Groundwater for 2000 (pCi/L#) (Cont.)

Station Name Date Codes’ U (Mg/L, calc) Z5py 20240py “Am GrossAlpha  GrossBeta  GrossGamma
Regional Aquifer Springs (Cont.)

White Rock Canyon Group I1:

Spring 5A 09/26 F Cs 146 0.24 -0.003 0.006 0.032 0.010 0.009 0.032 0.013 0.009 0.030 14 0.7 19 39 09 28

Spring 5A 09/26 UF CsS

Spring 5B 07/26 F Ccs 069 0.16 0.000 0.007 0.034 0.007 0.005 0.010 0.024 0.010 0.025 0.1 04 16 12 08 28

Spring 5B 07/26 UF CS

Spring 6 09/26 F  CS 030 010  0.004 0.004 0.010 -0.004 0.007 0.035 0.020 0.008 0.009 03 03 11 15 0825

Spring 6 09/26 UF CS

Spring 6 09/26 F Cs 0.27 0.06 0.025 0.010 0.010 -0.004 0.006 0.033 0.027 0.009 0.008 0.1 06 21 16 09 30

Spring 6 09/26 UF Cs

Spring 8A 09/26 F Ccs 0.14 0.06 0.025 0.010 0.010 0.014 0.007 0.010 0.013 0.007 0.012 -0.3 04 19 14 1033

Spring 8A 09/26 UF CS

Spring 9A 0927 F CS 010 005 0.006 0.011 0.045 0.006 0.006 0.017 0.025 0012 0031 04 04 13 20 0825

Spring 9A 09/27 F DUP -0.3 04 17 17 08 25

Spring 9A 09/27 UF CS

Doe Spring 0927 F CS 008 047 0012 0.012 0.043 0.028 0.014 0037 0.034 0013 0031 -01 03 15 09 0827

Doe Spring 09/27 UF CSs

Spring 10 09/27 F Cs 0.78 0.15 0.032 0.012 0.010 0.014 0.007 0.010 0.028 0.011 0.011 05 05 1.8 24 09 29

Spring 10 09/27 UF CS

White Rock Canyon Group I11:

Spring 1 09/25 F cs 185 0.26 0.012 0.007 0.011 0.004 0.007 0.029 0.017 0.008 0.009 21 0.7 19 31 1031

Spring 1 09/25 UF CS

Spring 2 09/25 F Cs 151 025 0.042 0.014 0.010 0.008 0.008 0.028 0.027 0.011 0.025 13 08 23 18 09 28

Spring 2 09/25 UF CS

White Rock Canyon Group IV:

LaMesita Spring 10/19 F cs 1117 0.91 0.014 0.007 0.010 0.004 0.008 0.033 0.008 0.006 0.011 81 16 0.7 47 0514

LaMesita Spring 10119 F  DUP

LaMesita Spring 10/19 UF Cs

Other Springs:

Sacred Spring 1019 F Cs 641 057  0.007 0.005 0.009 0.007 0.005 0.009 0.005 0.005 0013 09 04 09 26 0515

Sacred Spring 10/19 F DUP 0.006 0.005 0.009 0.006 0.005 0.009 0.005 0.009 0.039 08 03 10 25 0514

Sacred Spring 10/19 UF CS

Sacred Spring 10/19 UF DUP

Canyon Alluvial Groundwater Systems

Acid/Pueblo Canyons:

APCO-1 07/26 UF CS 082 011 0.004 0.006 0.148 0.024 0.021 0.009 20 25 16.7 85 293 511
DP/L os Alamos Canyons:

LAO-C 08/01 UF CS 051 0.07 0.076 0.014 0.007 0.007 0.051 0.012 05 13 26 16 1294 517
LAO-0.7 08/01 UF CS 145 0.12 0.012 0.008 0.025 0.021 0.009 0.022 0.024 0.009 0.026

LAO-2 06/26 UF CS 015 0.05 0.012 0.008 0.035 0.014 0.011 0.011 34 25 20.7 6.6 349 488
LAO-3A 06/26 UF CS 023 0.05 0.006 0.010 0.026 0.014 0.007 0.006 18 20 555 135 424 489
LAO-4 08/01 UF Cs 0.17 0.05 0.014 0.008 0.015 0.009 -0.607 0.536 12 13 152 47 1187 517
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Table 5-27. Radiochemical Analysis of Groundwater for 2000 (pCi/L?) (Cont.)

Station Name Date Codes’ U (Mg/L, calc) 28py 239240py 2Am GrossAlpha  GrossBeta  GrossGamma

Canyon Alluvial Groundwater Systems (Cont.)
Mortandad Canyon:

MCO-2 07/17 UF CS 047 0.07 0.017 0.009 0.012 0.008 0.007 0.005 22 21 72 49 106.6 51.6
MCO-3 07/17 UF CS 354 020 1.182 0.106 0.607 0.071 1.534 0.068 212 86 102.0 25.7 579 513
MCO-5 07/07 UF CS 093 011 0.033 0.012 0.027 0.050 0.014 0.022 0.106 0.026 0.044

MCO-5 07/07 F Cs 125 014 0.059 0.016 0.024 0.020 0.009 0.024 0.107 0.025 0.038

MCO-6 07/10 UF CS 134 014 0.020 0.006 0.011 0.014 0.005 0.013 0.077 0.014 0.013

MCO-6 07/10 F Ccs 135 014 0.014 0.005 0.006 0.004 0.003 0.013 0.080 0.014 0.005

MCO-6 07/10 UF CS -1.150 4.700 16.800

MCO-6 07/10 F cs 152 0.16 0.029 0.007 0.005 0.017 0.006 0.010 0.083 0.013 0.010

MCO-7 07/10 UF CS 180 0.18 0.012 0.005 0.012 0.020 0.007 0.013 0.106 0.016 0.004

MCO-7 0710 F  CS 197 021 0033 0008 0.004 0.007 0.004 0.011 0121 0.018 0.012

MCO-7.5 07/11 UF CS 167 0.20 0.010 0.004 0.005 0.004 0.003 0.010 0.249 0.030 0.013

MCO-7.5 07/11 F Cs 136 0.15 0.010 0.004 0.005 0.004 0.003 0.012 0.218 0.026 0.005

Caflada del Buey:

CDBO-6 12/12 UF CS 06 03 11

CDBO-6 12/12 UF DUP 08 02 06

Intermediate Perched Groundwater Systems
Pueblo/L os Alamos/Sandia Canyon Area Perched System in Conglomer ates and Basalt:

POI-4 07/19 UF CS 231 016 0.010 0.007 0.020 0.009 0.010 0.007 44 36 10.0 7.2 443 512
Basalt Spring 07/25 F Cs 0.82 0.10 0.018 0.009 0.008 0.009 0.032 0.013 1.0 19 123 7.6 372 511
Basalt Spring 07/25 UF  CS

Water Canyon Gallery 08/15 UF CS 0.32 0.05 0.018 0.008 0.015 0.007 0.006 0.015 0.017 0.006 06 10 11 09 190.8 49.8
San |ldefonso Pueblo:

LA-5 12/06 UF CS 099 017 0.094 0.022 0.013 0.010 0.007 0.013 0.021 0.013 0.043 05 04 10 13 0518

Eastside Artesian Well 04/05 UF CS 0.013 0.010 0.006 0.006 -0.016 0.189 187.0 39.6 21 19 849 505
Eastside Artesian Well 04/05 UF CS

Pajarito Well (Pump 1) 11/29 UF CS 9.36 1.07 0.049 0.016 0.032 0.002 0.008 0.041 0.031 0.011 0.011 50 32 12 19 06 18

Pajarito Well (Pump 1) 11/29 UF DUP 869 095  0.027 0.010 0.022 -0.003 0.005 0.028 0.029 0.015 0.020

Don Juan Playhouse Well 04/05 UF CS 0.036 0.011 0.004 0.007 0.011 0.005 6.1 38 61 35 773 505
Don Juan Playhouse Well 04/05 UF CS

Otowi House Well 12/06 UF CS 375 047  0.305 0.043 0.045 0.016 0.010 0.035 0.010 0012 0045 20 12 13 32 0618

New Community Well 11/29 UF CS 2893 254 0.030 0.012 0.014 0.025 0.011 0.014 0.034 0.013 0.013 160 69 18 69 0.7 18

New Community Well 1129 UF CS 2545 220 0.069 0.020 0.044 0.215 0.034 0.035 0.030 0.013 0.032 42 09 10 22 06 17

New Community Well 1129 UF DUP

Sanchez House Well 04/05 UF CS 0.015 0.008 -0.001 0.006 -0.009 0.014 124 65 45 35 133.6 50.9
Sanchez House Well 04/05 UF CS 0.012 0.007 0.014 0.008 0.007 0.005 54 44 74 46 585 504
Sanchez House Well 04/05 UF Cs

Sanchez House Well 04/05 UF CS

Sanchez House Well 04/05 UF DUP

Water Quality Standards®

DOE DCG for Public Dose 800 40 30 30 30 1,000

DOE Drinking Water System DCG 30 16 12 12 12 40

EPA Primary Drinking Water Standard 30 15

EPA Screening Level 50

NMWQCC Groundwater Limit 5,000

2 Except where noted. Three columns are listed: the first is the analytical result, the second is the radioactive counting uncertainty (1 standard deviation), and the third is the analytical |aboratory measurement-specific minimum
detectable activity.

b Codes; UF—unfiltered; F—filtered; CS—customer sample; DUP-laboratory duplicate.

¢ Standards given here for comparison only; see Appendix A.
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Table 5-28. Detections of Radionuclides? and Comparison to Standards? in Groundwater for 2000

Lab

Result/
Qual  Minimum  Minimum DOE  Result/
Station Name Date  Code®  Analyte Result  Uncertainty® MDA® Units Codd Standard  Standard  Minimum Standard Type ~ DCG DOE DCG
Regional Aquifer Wells
Test Wells:
Test Well 1 0502 UF ¢S 2*Am 0.052 0.013 pCi/L
Test Well 3 0503 UF cs Py 0.063 0.012 pCi/L
Test Well 3 05/03 UF cS 2%y 0.056 0.012 pCi/L
Water Supply Wells:
o1 06/21 UF DUP ¥ 0.19 005 0.5 pCilL
o1 07/07 UF ¢S *H 38.0 13 pCi/L
o-1 08/14 UF ¢S *"Am 0.046 0.010 pCi/L
o1 10/16 UF CS  %H 319 1.0 pCi/L
o1 10/16 UF ¢S %H 354 13 pCi/L
o1 1115 UF cs  °H 238 058 pCi/L
o1 12112 UF ¢S °H 220 08 pCilL
o1 12112 UF s %H 239 058 pCi/L
G-3A 06/20 UF cs Y 0.17 004 0.3 pCilL
Regional Aquifer Springs
White Rock Canyon Group |:
Sandia Spring 0925 F ¢cs  Zpy 0.081 0.022 0.012 pCilL
Spring 3A 0925 F ¢S *Am 0.051 0.013 0.008 pCi/L
Spring 4A 09/25 F DUP **Am 0.051 0.014 0.009 pCi/L
Spring 4A 0925 F ¢S *"Am 0.027 0.008 0.027 pCi/L U
Spring 4A 025 F ¢cs s 9.090 1590  2.090 pCi/L
Spring 4A 0925 F ¢cs Py 0.024 0006 0024pCilL U
Ancho Spring 09/26 F ¢S “Ppu 0.030 0008 0030 pCilL U
Ancho Spring 0926 F Cs 9%y 0.038 0007 0038pCilL U
White Rock Canyon Group 11:
Spring 5A 0926 F ¢S  *"Am 0.030 0009 0030pCilL U
Spring 5A 0926 F ¢cs  pu 0.032 0006 0032pCilL U
Spring 5A 0926 F CS 9%y 0.032 0009 0032pCilL U
Spring 5B 07/26 F ¢S “pu 0.034 0007 0034pCilL U
Spring 6 0926 F Cs 9%y 0.035 0007 0035pCilL U
Spring 6 0926 F CS 9%y 0.033 0006 0033pCilL U
Spring 9A 0927 F ¢cs  Px 449 031 048 pCilL 0.56 8 EPA PRIM DW STD
Doe Spring 0927 F ¢cs Py 0.043 0012 0043pCilL U
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Table 5-28. Detections of Radionuclides? and Comparison to Standards in Groundwater for 2000 (Cont.)

Lab  Result/
Qual

Minimum  Minimum

DOE

Result/

Station Name Date Code®  Analyte Result Uncertaintyd MDA® Units Codé Standard Standard Minimum Standard Type DCG DOE DCG
Regional Aquifer Springs (Cont.)
White Rock Canyon Group I11:
Spring 1 0925 F cs  2%py 0.029 0007 0029pCilL U
ring 2 0925 F ¢cs  pu 0.042 0014 0.010 pCi/L
Spring p
Spring 2 0925 F Ccs 9%y 0.028 0008 0028pCilL U
White Rock Canyon Group 1V:
LaMaesita Spring 10019 F CS  GrossAlphi 8.1 16 0.7 pCilL 0.54 15 EPA PRIM DW STD
LaMesita Spring 10/19 F TOTC U 11.2 0.9 g/l
Other Springs:
Sacred Spring 1019 F pup Psr 1.99 059  1.88 pCilL
Sacred Spring 10/19 F TOTC U 6.4 0.6 pg/L
Canyon Alluvial Groundwater Systems
Acid/Pueblo Canyons:
APCO-1 07/26 UF ¢S 2y 0.148 0.024 pCi/L
APCO-1 0726 UF cs Yo 0.40 006  0.12 pCilL
DP/L os Alamos Canyons:
LAO-C 0801 UF cs  *"Am 0.051 0012 pCi/L
LAO-C 0801 UF cs  Zpy 0.076 0.014 pCi/lL
LAO-C 0801 UF cs Yo 0.47 0.06 pCi/L
LAO-0.7 0801 UF cs Yo 0.37 006  0.13 pCilL
LAO-2 06/26 UF CS  GrossBeta 20.7 6.6 pCilL
LAO-2 06/26 UF cs  ¥sr 6.90 065  0.14 pCilL 0.86 8 EPA PRIM DW STD
LAO-3A 06/26 UF CS  GrossBeta 555 135 pCi/L 111 50 EPA SECDW LVL
LAO-3A 06/26 UF cs Vs 24.10 220 0.7 pCilL 301 8 EPA SECDWLVL
LAO-4 0801 UF cs s 5.18 0.47 pCi/L 0.65 8 EPA PRIM DW STD
Mortandad Canyon:
MCO-2 0717 UF cs Yo 0.67 0.08 pCi/L
MCO-3 0717 UF ¢S *Am 1534 0.068 pCi/L 1.28 12 DOEDW DCG
MCO-3 0717 UF cs  “cs 7.680 1.840 pCilL
MCO-3 07/17 UF CS  GrossBeta 102.0 25.7 pCi/L 2.04 50 EPA SECDWLVL
MCO-3 0717 UF ¢S *H 76,300 3,400 pCi/L 3.82 20,000 EPA SECDW LVL
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Table 5-28. Detections of Radionuclides? and Comparison to Standards? in Groundwater for 2000 (Cont.)

Lab Result/

Qual  Minimum  Minimum

DOE  Result/

Station Name Date Code’  Analyte Result  Uncertainty® MDA® Units Codé Standard Standard  Minimum Standard Type DCG DOE DCG
Canyon Alluvial Groundwater Systems (Cont.)

Mortandad Canyon (Cont):

MCO-3 0717 UF ¢S *®pu 1.182 0.106 pCilL 0.74 16 EPA PRIM DW STD
MCO-3 0717 UF cs  29%0py 0.607 0.071 pCilL 051 12 EPA PRIM DW STD
MCO-3 0717 UF cs Vs 24.30 2.20 pCilL 3.04 8 EPA SECDWLVL
MCO-5 o707 F ¢S *Am 0.107 0.025 0.038 pCi/L

MCO-5 o707 F ¢cs  *pu 0.059 0016 0.024 pCi/L

MCO-5 o707 F ¢cs Yo 57.00 550  2.20 pCilL 7.13 8 EPA SECDW LVL
MCO-5 07/07 UF ¢S *'Am 0.106 0.026 0.044 pCi/L

MCO-5 07/07 UF CS  °H 6,686 259 pCi/L

MCO-5 07/07 UF cS  2py 0.050 0014 0.022 pCilL

MCO-5 o7/07 UF cs Vs 55.00 500 0.72 pCilL 6.88 8 EPA SECDWLVL
MCO-6 07710 F ¢S *Am 0.080 0.014  0.005 pCi/L

MCO-6 0710 F ¢S *Am 0.083 0013 0.010 pCi/L

MCO-6 0710 F ¢cs  *pu 0.029 0.007  0.005 pCi/L

MCO-6 0710 F ¢cs Yo 56.80 650  0.76 pCilL 7.10 8 EPA SECDWLVL
MCO-6 0710 F ¢cs  Os 54.70 1300 081 pCilL 6.84 8 EPA SECDWLVL
MCO-6 07/10 UF ¢S *'Am 0.077 0.014 0.013 pCi/L

MCO-6 07/10 UF ¢S °H 8,260 313 pCi/L

MCO-6 07/10 UF ¢S °H 8,184 204 pCi/L

MCO-6 0710 UF cs  pu 0.020 0.006 0.011 pCi/L

MCO-6 0710 UF cs P 60.30 700  0.87 pCilL 754 8 EPA SECDWLVL
MCO-7 07710 F ¢S *Am 0.121 0018 0.012 pCi/L

MCO-7 0710 F ¢cs  *pu 0.033 0.008 0.004 pCilL

MCO-7 0710 F ¢cs Vs 1.93 040  0.88 pCilL

MCO-7 07/10 UF ¢S *"Am 0.106 0.016 0.004 pCi/L

MCO-7 07/10 UF ¢S °H 10,971 383 pCi/lL 055 20,000 EPA PRIM DW STD
MCO-7 07/10 UF cs  29%%py 0.020 0.007 0.013 pCi/L

MCO-7 0710 UF cs s 2.33 044  0.95 pCilL

MCO-7.5 0711 F ¢S *Am 0.218 0.026 0.005 pCi/L

MCO-7.5 0711 UF cs  *'Am 0.249 0.030 0.013 pCi/L

MCO-7.5 0711 UF ¢S °H 16,137 578 pCi/L 081 20,000 EPA PRIM DW STD
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Table 5-28. Detections of Radionuclides® and Comparison to Standards? in Groundwater for 2000 (Cont.)

Lab Result/

Qual  Minimum  Minimum DOE  Result/
Station Name Date Code®  Analyte Result  Uncertainty MDA® Units Coddl Standard  Standard  Minimum Standard Type DCG DOE DCG
Intermediate Perched Groundwater Systems
Pueblo/L os Alamos/Sandia Canyon Area Perched System in Conglomerates and Basalt:
Basalt Spring o725 F ¢cs  Px 0.88 009 0.3 pCilL
San |ldefonso Pueblo:
LA-5 12/06 UF CS =Py 0.094 0.022 0.013 pCi/L
Eastside Artesian Well 04/05 UF CS Gross Alphi 187.0 39.6 pCi/L 12.47 15 EPA PRIM DW STD 30 6.23
Pgjarito Well (Pump 1) 11/29 UF CS =Py 0.049 0.016 0.032 pCi/L
Pgaitowell (Pump1) 1129 UF TOTC U 9.4 11 g/l
Pgjaritowell (Pump1)  11/29 UF TOTCD U 8.7 0.9 uglL
Don Juan Playhouse Well  04/05 UF CS =Py 0.036 0.011 pCi/lL
Don Juan Playhouse Well ~ 04/05 UF CS ] 59 0.3 Ho/L
Otowi House Well 12/06 UF cs  pu 0.305 0.043  0.045 pCilL
New Community Well 11/29 UF CS “Pu 0.069 0.020 0.044 pCi/lL
New Community Well 1129 UF cs  29%9py 0.215 0.034 0.035 pCi/L
New Community Well 11/29 UF TOTC U 28.9 25 Ha/L 0.96 30 EPA SECDW LVL
New Community Well 11/29 UF TOTC U 255 22 Ho/L 0.85 30 EPA SECDWLVL
Sanchez House Well 04/05 UF CS U 7.3 0.3 uo/L
Sanchez House Well 04/05 UF CS U 6.6 0.3 Hg/L

2Detection defined as value > 3x uncertainty and > detection limit, except values shown for uranium =5 pg/L, for gross alpha =5 pCi/L, and for gross beta>20 pCi/L. Note that some
resultsin this table were qualified as nondetections by the analytical |aboratory.

bvalues indicated by entries in right-hand columns are greater than half the minimum standard shown. The minimum standard is either a DOE DCG for DOE-administered drinking water
systems or an EPA drinking water standard.

¢Codes: UF-unfiltered, F-filtered, CS—customer sample; DUP-duplicate; TRP-triplicate; RE—reanalysis; TOTC-value calculated from other results; TOTCD—duplicate calculated value.

dOne standard deviation radioactivity counting uncertainty.

€MDA = minimum detectable activity.

f Codes: B-analyte found in lab blank; U-analyte not detected.
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5. Surface Water, Groundwater, and Sediments

Table 5-29. Special Regional Aquifer Sampling for Strontium-90 During 20002

Station Name Date Codes? Result Uncertainty MDA Detect?
Test Well 1 05/02 UF CS 0.04 0.03 0.10
Test Well 1 05/02 UF DUP 0.04 0.03 0.09
Test Well 1 09/12 UF CS 0.01 0.13 0.46
Test Well 1 09/122 UF DUP -0.06 0.09 0.32
Test Well 1 12/13 UF Cs -0.03 0.07 0.24
Test Well 2 05/03 UF CS 0.03 0.03 0.10
Test Well 2 09/12 UF CS -0.22 0.14 0.50
Test Well 2 12/13 UF CS 0.01 0.07 0.24
Test Well 3 05/03 UF CS 0.03 0.03 0.10
Test Well 3 05/03 UF CS 0.04 0.03 0.10
Test Well 3 09/27 UF CS 0.10 0.12 0.42
Test Well 3 12/18 UF CS 0.07 0.08 0.26
Test Well 3 12/18 UF DUP -0.04 0.05 0.20
Test Well 4 05/02 UF CS 0.01 0.03 0.10
Test Well 4 09/12 UF CS 0.06 0.14 0.48
Test Well 4 12/18 UF CS -0.10 0.08 0.30
Test Well 8 05/02 UF CS 0.04 0.03 0.10
Test Well 8 09/13 UF CS 0.00 0.11 0.38
Test Well 8 12/11 UF CS 0.06 0.07 0.24
Test Well DT-5A  10/26 UF CS -0.03 0.12 0.44
Test Well DT-5A  10/26 UF CS -0.01 0.12 0.43
Test Well DT-5A  12/19 UF CS -0.08 0.10 0.36
Test Well DT-10  10/27 UF CS -0.02 0.10 0.37
Test Well DT-10  12/19 UF CS 0.09 0.08 0.27
O-1 06/21 UF CS 0.07 0.05 0.16
O-1 06/21 UF DUP 0.19 0.05 0.15 Detect
O-1 06/21 UF RE 0.02 0.03 0.11
O-1 08/03 UF Cs 0.03 0.43 0.74
O-1 08/03 UF DUP -0.04 0.32 0.57
O-1 08/03 UF Cs 0.07 0.04 0.13
O-1 08/03 UF Cs 0.23 0.14 0.23
O-1 08/03 UF Cs -0.10 0.39 0.68
O-1 08/03 UF Cs -0.09 0.05 0.17
O-1 08/14 UF CS -0.03 0.15 0.25
O-1 08/14 UF CS -0.01 0.05

O-1 08/14 UF CS 0.01 0.05

O-1 08/14 UF DUP 0.00 0.05

O-1 11/15 UF CS -0.09 0.07 0.24
O-4 06/21 UF CS 0.07 0.05 0.16
O-4 06/21 UF DUP 0.14 0.05 0.15
O-4 08/14 UF CS 0.05 0.11 0.19
O-4 08/14 UF CS 0.05 0.04

O-4 11/15 UF CS -0.09 0.08 0.29
PM-1 02/14 UF CS 0.01 0.03

PM-1 06/20 UF CS 0.04 0.05 0.15
PM-1 08/14 UF CS -0.02 0.12 0.20
PM-1 08/14 UF CS -0.04 0.05
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5. Surface Water, Groundwater, and Sediments

Table 5-29. Special Regional Aquifer Sampling for Strontium-90 During 20002 (Cont.)

Station Name Date Codes? Result Uncertainty MDA Detect?®
PM-1 11/15 UF CS -0.07 0.05 0.17
PM-2 02/14 UF CS 0.00 0.04

PM-2 06/20 UF CS 0.13 0.05 0.16
PM-2 08/14 UF CS -0.07 0.21 0.37
PM-2 08/14 UF CS 0.11 0.15 0.24
PM-2 08/14 UF CS 0.03 0.05

PM-2 11/15 UF CS -0.05 0.06 0.20
PM-3 06/21 UF CS 0.10 0.04 0.13
PM-3 06/21 UF RE 0.01 0.04 0.12
PM-3 08/14 UF CS 0.09 0.23 0.39
PM-3 08/14 UF CS -0.12 0.13 0.22
PM-3 08/14 UF CS 0.05 0.05

PM-3 11/15 UF CS -0.02 0.04 0.15
PM-4 06/21 UF CS 0.09 0.04 0.13
PM-4 06/21 UF RE 0.05 0.03 0.10
PM-4 08/03 UF Cs -0.11 0.05 0.16
PM-4 08/03 UF CS 0.22 0.40 0.68
PM-4 08/14 UF CS 0.09 0.23 0.39
PM-4 08/14 UF CS -0.17 0.16 0.28
PM-4 08/14 UF CS -0.02 0.04

PM-4 11/15 UF CS -0.03 0.06 0.21
PM-5 02/14 UF CS 0.03 0.04

PM-5 06/20 UF CS 0.06 0.04 0.13
PM-5 08/14 UF CS 0.06 0.22 0.36
PM-5 08/14 UF CS -1.22 0.14 0.21
PM-5 08/14 UF CS -0.02 0.05

PM-5 08/14 UF DUP 0.10 0.06

PM-5 11/15 UF CS 0.04 0.06 0.20
G-1A 03/07 UF CS 0.02 0.04 0.13
G-1A 08/14 UF CS 0.02 0.22 0.38
G-1A 08/14 UF CS -0.02 0.15 0.26
G-1A 08/14 UF CS 0.03 0.04

G-1A 11715 UF Cs 0.14 0.07 0.23
G-1A 11/15 UF DUP 0.03 0.05 0.16
G-2A 03/07 UF CS 0.03 0.04 0.13
G-2A 03/07 UF DUP 0.03 0.04 0.13
G-2A 06/20 UF CS 0.05 0.04 0.13
G-2A 08/14 UF CS -0.07 0.22 0.38
G-2A 08/14 UF CS 0.05 0.17 0.28
G-2A 08/14 UF CS -0.04 0.04

G-2A 11715 UF Cs 0.00 0.07 0.24
G-3A 03/06 UF CS 0.01 0.04 0.12
G-3A 06/20 UF CS 0.17 0.04 0.13 Detect
G-3A 06/20 UF RE -0.01 0.03 0.10
G-3A 08/03 UF Cs 0.07 0.33 0.56
G-3A 08/03 UF DUP 0.04 0.20 0.34
G-3A 08/03 UF Cs 0.01 0.04 0.14
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5. Surface Water, Groundwater, and Sediments

Table 5-29. Special Regional Aquifer Sampling for Strontium-90 During 20002 (Cont.)

Station Name Date Codes? Result Uncertainty MDA Detect?®
G-3A 08/14 UF CS -0.09 0.22 0.39
G-3A 08/14 UF CS -0.04 0.15 0.26
G-3A 08/14 UF CS 0.02 0.04

G-3A 11715 UF CS -0.09 0.05 0.19
G-4A 03/06 UF CS 0.01 0.04 0.13
G-4A 06/20 UF CS 0.00 0.04 0.13
G-4A 08/14 UF CS 0.03 0.12 0.21
G-4A 08/14 UF DUP -0.06 0.16 0.27
G-4A 08/14 UF CS 0.06 0.22 0.37
G-4A 08/15 UF CS -0.05 0.04

G-4A 11715 UF CS -0.01 0.05 0.19
G-4A 11715 UF CS -0.07 0.07 0.24
Water Quality Standards

DOE DCG for Public Dose 1,000

DOE Drinking Water System DCG 40

EPA Primary Drinking Water Standard 8

aThree columns are listed: the first is the analytical result, the second is the radioactive counting
uncertainty (1 standard deviation), and the third is the analytical |aboratory measurement-
specific minimum detectable activity.

bCodes: UF-Unfiltered; F—Filtered; CS-Customer Sample; DUP-Laboratory Duplicate;

RE—Reanalysis of Sample.
CDetection defined as value = 3x uncertainty and > detection limit.

dStandards given here for comparison only; see Appendix A.
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Table 5-30. Special Water Supply Sampling for Tritium during 2000 (pCi/L)2

SampleDate  PM-1 PM-2 PM-3 PM-4 PM-5 0O-1 0-4 G-1A G-2A G-3A G-4A G-5A

02/14 0.51+0.29 -0.06+0.29 OSP (ON) 0.19+0.29 OS (ON]

03/07 0.06 £0.29 0.00+0.29 -0.29+ 0.29 0.13+ 0.29 OS
06/21 0.096 +0.32 -0.22+0.29 38.00+1.3 0.96+0.29 (ON)
10/16 31.93+0.96

10/16 3544 +1.28

11/15 23.82+0.80

12/12 21.97£0.77

12/12 23.95+0.80

a8Analyses done by University of Miami. Results + one standard deviation counting uncertainity.

bOS = means that the well was out-of-service on that date.
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Table 5-31. Chemical Quality of Groundwater

in 2000 (mg/L3)

Co, Total NOz+
Station Name Date Code’ S0, Ca Mg K Na Cl SO, Alkalinity Alkalinity F POs,P NO,-N
Regional Aquifer Wells
Test Wells:
Test Well 1 05/02 F CS
Test Well 1 05/02 UF CS 46 496 98 42 169 36.7 237 < 5 115 0.33 0.03 5.31
Test Well 1 07/07 UF CS
Test Well 1 07/07 UF CSs
Test Well 2 05/03 F CS
Test Well 2 05/03 UF CS 26 85 24 18 159 20 17 < 5 64 0.47 0.03 0.22
Test Well 3 05/03 F CsS
Test Well 3 05/03 UF CS 82 167 51 20 110 30 29 < 5 80 0.35 0.03 0.73
Test Well 3 05/03 F CS
Test Well 3 05/03 UF CSs 83 172 52 25 112 29 29 < 5 84 0.35 0.03 0.74
Test Well 4 05/02 F CS
Test Well 4 05/02 UF CS 19 109 58 25 9.4 1.8 13 < 5 77 0.88 0.03 0.11
Test Well 8 05/02 F CS
Test Well 8 05/02 UF CS 71 115 39 21 9.8 18 19 < 5 64 0.88 0.03 0.35
Test Well DT-5A 10/26 F CS
Test Well DT-5A 10/26 F DUP
Test Well DT-5A 1026 F TRP
Test Well DT-5A 10/26 UF CS 67 87 25 16 107 1.7 15 < 1 53 0.24 0.02 0.31
Test Well DT-5A 10/26 UF DUP 68 87 25 16 109
Test Well DT-5A 1026 F CS
Test Well DT-5A 10/26 F DUP
Test Well DT-5A 10/26 UF CS 67 87 25 16 108 16 14 < 1 50 024 < 0.02 0.30
Test Well DT-10 1027 F CS
Test Well DT-10 10/27 F DUP
Test Well DT-10 10/27 UF CSs 64 117 36 13 108 1.6 13 < 1 66 0.26 < 0.02 0.23
Test Well DT-10 10/27 UF DUP
Water Supply Wells:
O-1 08/14 F CS
O-1 08/14 UF Cs 75 203 31 33 214 6.3 6.8 < 5 98 0.36 0.06 1.48
O-1 08/14 F CS
O-1 08/14 UF CS 76 205 31 31 212 63 6.8 < 5 88 0.36 0.06 1.48
O-4 08/14 F CS
0O-4 08/14 UF CS 95 222 82 28 185 75 54 < 5 109 0.28 0.06 0.43
PM-1 08/14 F CS
PM-1 08/14 UF Cs 83 271 66 33 187 6.1 51 < 5 115 0.26 0.06 0.52
PM-1 08/14 F Cs
PM-1 08/14 UF CS 75 205 31 34 212 63 6.8 < 5 86 0.35 0.06 1.48
PM-2 08/14 F CS
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Table 5-31. Chemical Quality of Groundwater

in 2000 (mg/L®) (Cont.)

Co, Total NOg+
Station Name Date Code” S0, Ca Mg K Na Cl SO, Alkalinity Alkalinity F  POs,P NO,-N
Regional Aquifer Wells (Cont.)
Water Supply Wells: (Cont.)
PM-2 08/14 UF CS 80 95 29 16 102 17 15 < 5 53 0.16 0.06 0.37
PM-3 08/14 F CS
PM-3 08/14 UF CS 86 249 81 33 178 68 51 < 5 120 0.26 0.06 0.50
PM-4 08/14 F CS
PM-4 08/14 UF CS 85 119 41 23 124 23 24 < 5 68 0.23 0.06 0.37
PM-5 08/14 F CsS
PM-5 08/14 UF Cs 89 106 39 18 128 21 21 < 5 66 0.21 0.06 0.35
G-1A 08/14 F Cs
G-1A 08/14 UF CS 74 108 05 25 281 34 43 < 5 88 0.50 0.06 0.50
G-2A 08/14 F Cs
G-2A 08/14 UF Cs 65 131 11 18 215 22 33 < 5 76 0.27 0.06 0.47
G-3A 08/144 F CS
G-3A 08/14 UF CS 52 158 25 13 141 24 32 < 5 72 0.26 0.06 0.59
G-4A 08/14 F CS
G-4A 08/14 UF CS 57 169 33 16 124 24 31 < 5 73 0.20 0.06 054
Regional Aquifer Springs
White Rock Canyon Group |:
Sandia Spring 09/25 F CS 52 503 45 44 197 56 26 2 165 0.60 < 0.02 011
Sandia Spring 09/25 F DUP
Sandia Spring 09/25 UF CS
Sandia Spring 09/25 UF DUP
Sandia Spring 09/25 UF TRP
Spring 3 0925 UF CS
Spring 3A 0925 F Cs 53 218 18 29 161 34 43 < 1 76 0.44 < 0.02 1.00
Spring 3A 09/25 F DUP
Spring 3A 0925 UF Cs
Spring 4 0925 F CS 55 229 43 26 142 6.2 93 < 1 77 049 < 0.02 1.34
Spring 4 09/25 F DUP
Spring 4 0925 UF Cs
Spring 4 09/25 UF DUP
Spring 4A 09/25 F CS 73 204 45 21 129 46 53 < 1 79 045 < 0.02 0.93
Spring 4A 09/25 F DUP
Spring 4A 09/25 UF CS
Ancho Spring 09/26 F CS 81 130 30 19 111 19 22 < 1 57 036 < 0.02 0.37
Ancho Spring 09/26 F DUP < 1 58
Ancho Spring 09/26 UF CS
Ancho Spring 09/26 UF DUP
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Table 5-31. Chemical Quality of Groundwater

in 2000 (mg/L?®) (Cont.)

Station Name Date Code” SO, Ca Mg K Na Cl SO, Alkalinity Alkalinity F PO,-P NO,-N
Regional Aquifer Springs (Cont.)

White Rock Canyon Group I1:

Spring 5A 09/26 F CS 58 264 24 29 222 41 68 109 039 < 0.02 0.26
Spring 5A 09/26 F DUP

Spring 5A 09/26 UF CS

Spring 5A 09/26 UF DUP

Spring 5B 07/26 F CS 66 176 40 21 132 31 38 71 049 < 0.02 1.05
Spring 5B 07/26 F DUP

Spring 5B 07/26 F TRP

Spring 5B 07/26 UF CS

Spring 5B 07/26 UF DUP

Spring 6 09/26 F CS 78 125 35 19 112 21 23 60 0.36 < 0.02 0.39
Spring 6 09/26 F DUP

Spring 6 09/26 UF CS

Spring 6 09/26 UF DUP

Spring 6 09/26 F CS 77 125 35 19 111 21 22 60 0.36 < 0.02 0.39
Spring 6 09/26 F DUP

Spring 6 09/26 F TRP

Spring 6 09/26 UF CS

Spring 6 09/26 UF DUP

Spring 8A 09/26 F CS 87 148 33 19 132 21 23 75 045 < 0.02 0.14
Spring 8A 09/26 F DUP

Spring 8A 09/26 UF CS

Spring 8A 09/26 UF DUP

Spring 9A 0927 F CS 73 116 32 14 114 20 19 55 0.48 0.02 0.32
Spring 9A 09/27 F DUP 74 118 33 15 111 20 20 0.02
Spring 9A 09/27 F TRP

Spring 9A 09/27 UF CS

Spring 9A 09/27 UF DUP

Spring 9A 09/27 UF TRP

Doe Spring 0927 F CS 78 123 33 15 125 18 18 63 0.50 < 0.02 0.05
Doe Spring 09/27 F DUP

Doe Spring 09/27 UF CS

Doe Spring 09/27 UF DUP

Spring 10 0927 F CS 74 236 35 19 130 22 20 89 0.3 0.04 0.34
Spring 10 09/27 F DUP

Spring 10 09/27 UF CS

Spring 10 09/27 UF DUP

Spring 10 09/27 UF TRP
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Table 5-31. Chemical Quality of Groundwater

in 2000 (mg/L®) (Cont.)

CO, Total NOgz+
Station Name Date Code” SO, Ca Mg K Na Cl S0, Alkalinity Alkalinity F  POs,P NO,-N
Regional Aquifer Springs (Cont.)
White Rock Canyon Group I11:
Spring 1 09/25 F CS 35 168 10 21 285 30 65 < 1 97 052 0.08 0.37
Spring 1 09/25 F DUP 169 10 22 288 30 65 < 1 95 051
Spring 1 09/25 UF CS
Spring 1 09/25 UF DUP
Spring 2 0925 F CS 34 151 07 16 364 26 52 2 108 0.60 < 0.02 0.05
Spring 2 0925 F DUP
Spring 2 09/25 UF CS
White Rock Canyon Group |V:
LaMesita Spring 10/19 F Cs 28 362 10 27 293 6.8 134 2 125 0.25 0.06 2.16
LaMesita Spring 10/19 F DUP
LaMesita Spring 10/19 UF Cs
LaMesita Spring 10/19 UF DUP
Other Springs:
Sacred Spring 10/19 F CS 44 377 16 26 222 29 78 2 126 0.47 0.03 0.16
Sacred Spring 10/19 F DUP 43 370 16 25 217 28 77 2 129
Sacred Spring 10/19 F TRP
Sacred Spring 10/19 UF Cs
Sacred Spring 10/19 UF DUP
Canyon Alluvial Groundwater Systems
Acid/Pueblo Canyons:
APCO-1 07/26 F CS 69 387 82 137 604 403 171 < 5 196 0.63 5.98 0.57
APCO-1 07/26  UF CS
DP/L os Alamos Canyons:
LAO-C 08/01 F CsS 36 855 79 < 5 107 0.14 0.06 0.02
LAO-C 08/01 UF CS 337 73 46 482
LAO-0.7 08/01 UF Cs
LAO-2 06/26 F CS 58 170 45 46 290 252 129 < 5 78 0.62 0.19 123
LAO-2 06/26 UF CS
LAO-3A 06/26 F CS 59 164 38 52 293 185 139 < 5 80 0.77 0.21 117
LAO-3A 06/26 UF CS
LAO-3A 06/26 UF CS
LAO-4 08/01 F CsS 52 185 19.6 < 5 106 0.50 0.07 0.10
LAO-4 08/01 UF CS 205 53 52 293
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Table 5-31. Chemical Quality of Groundwater in 2000 (mg/L &) (Cont.)

CO, Total NOz+
Station Name Date Code” SO, Ca Mg K Na Cl SO, Alkalinity Alkalinity F PO,-P  NO,-N
Canyon Alluvial Groundwater Systems (Cont.)
Mortandad Canyon:
MCO-2 07/177 F CsS 83 287 68 39 361 46 13 < 5 175 0.88 0.43 0.03
MCO-2 07/17 UF CS
MCO-3 07/27 F CS 48 31.7 16 73 921 59 187 < 5 182 0.81 0.21 3.32
MCO-3 07/17 UF CS
MCO-5 07/07 UF CS 410 35 160 550 0.10 5.70
MCO-5 07/07 F CS 420 35 160 530 130 760 150 0.93 0.10 6.10
MCO-6 07/10 UF Cs 183 17 81 293 < 010 6.60
MCO-6 07/10 F Cs 449 42 177 591 130 800 < 10 140 120 < 0.10 6.60
MCO-6 07/10 UF CS
MCO-6 07/10 F CS 475 43 174 583 130 830 < 10 140 1.20 < 0.10 6.70
MCO-7 07/10 UF CS 156 35 96 383 0.27 9.50
MCO-7 07/10 F Cs 338 74 192 730 150 770 < 10 150 1.40 0.23 9.70
MCO-7.5 07/11 UF CS 292 72 78 839 < 10.00 18.00
MCO-7.5 07/11 F CS 304 72 78 849 190 290 < 10 170 140 < 10.00 18.00
Cafada del Buey:
CDBO-6 12/12 F Cs 0.10
CDBO-6 12/122 F DUP
CDBO-6 12/12 UF CS 179 79 0.19
CDBO-6 12/122 UF DUP
I ntermediate Perched Groundwater Systems
Pueblo/L os Alamos/Sandia Canyon Area Perched System in Conglomer ates and Basalt:
POI-4 07/19 F Cs
POI-4 07/19 UF CS 57 431 105 74 394 423 230 < 5 160 0.32 1.24 312
Basalt Spring 07/25 F CS 62 307 76 83 531 324 380 < 5 133 0.36 284 1620
Basalt Spring 07/25 UF CS
Perched Groundwater System in Volcanics:
Water Canyon Gallery 08/15 F Cs
Water Canyon Gallery 08/15 UF Cs 47 81 37 17 58 10 18 < 5 45 0.03 0.06 0.33
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Table 5-31. Chemical Quality of Groundwater in 2000 (mg/L&) (Cont.)

CO;, Total NOg+
Station Name Date Code” SO, Ca Mg K Na Cl SO, Alkalinity Alkalinity F PO,P NO,N
San |ldefonso Pueblo:
LA-5 12/06 UF CS
LA-5 12/06 UF DUP
LA-5 12/06 UF CS
Eastside Artesian Well 04/05 F CS
Eastside Artesian Well 04/05 UF CS 6 27 01 07 881 33 192 18 190 0.73 0.03 2.00
Pajarito Well (Pump 1) 11/29 F CS
Pajarito Well (Pump 1) 11/29 F DUP
Pgjarito Well (Pump 1) 11/29 UF CS 31 403 40 38 2850 1450 48.1 2 442 119 < 002 044
Pgjarito Well (Pump 1) 11/29 UF DUP 33 437 43 40 2860 1420 481 2 449 115 < 0.02
Don Juan Playhouse Well 04/05 F CS
Don Juan Playhouse Well 04/05 UF CS 26 62 03 12 655 30 163 1 144 0.52 0.03 1.00
Otowi House Well 12/06 UF CS
New Community Well 129 F CS
New Community Well 1/29 F DUP
New Community Well 11/29 UF CS 25 176 10 10 829 87 366 4 176 0.15 < 0.02 0.01
New Community Well 1729 F Cs
New Community Well 129 F DUP
New Community Well 11/29 F TRP
New Community Well 11/29 UF CS 25 191 11 10 826 8.8 36.7 4 178 0.14 < 0.02 0.43
Sanchez House Well 04/05 F Cs
Sanchez House Well 04/05 UF CS 40 219 13 15 780 331 307 < 5 158 1.05 0.03 0.07
Sanchez House Well 04/05 F Cs
Sanchez House Well 04/05 UF CS 40 212 13 13 776 331 307 < 5 165 1.07 0.03 0.97
Water Quality Standards’
EPA Primary Drinking Water Standard 500 4 10
EPA Secondary Drinking Water Standard 250 250
EPA Health Advisory 20
NMWQCC Groundwater Limit 250 600 2 10
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Table 5-31. Chemical Quality of Groundwater in 2000 (mg/L&) (Cont.)

clo, CN CN Hardness Field Lab  conguctance
Station Name Date Code” (ng/L) (amen) (Total) TDS Tss asCaCO, pH® pH® (uS/cm)
Regional Aquifer Wells
Test Wells:
Test Well 1 05/02 F CS 230
Test Well 1 05/02 UF CS 4.00 0.0300 1.00 164.4 79 7.3 409
Test Well 1 07/07 UF CS 1.00
Test Well 1 07/07 UF CS 2.80
Test Well 2 05/03 F CS 48
Test Well 2 05/03 UF CS 4.00 0.0100 4.00 31.1 7.7 79 119
Test Well 3 05/03 F CS 168
Test Well 3 05/03 UF CS 4.00 0.0100 1.00 62.8 7.4 77 160
Test Well 3 05/03 F CS 156
Test Well 3 05/03 UF CS 4.00 0.0100 1.00 64.5 7.6 162
Test Well 4 05/02 F CS 134
Test Well 4 05/02 UF CS 4.00 0.0100 1.00 51.2 8.0 7.7 127
Test Well 8 05/02 F CS 144
Test Well 8 05/02 UF CS 4.00 0.0100 1.00 44.7 79 7.6 129
Test Well DT-5A 10/26 F CS 128
Test Well DT-5A 10/26 F DUP 129
Test Well DT-5A 10/26 F TRP 131
Test Well DT-5A 10/26 UF CS 1.04 < 0.0028 < 0.0028 1.17 32.0 104
Test Well DT-5A 10/26 UF DUP < 0.0028 < 0.0028 1.17 103
Test Well DT-5A 10/26 F CS 129
Test Well DT-5A 10/26 F DUP 128
Test Well DT-5A 10/26  UF CS 1.04 < 0.0028 < 0.0028 0.78 32.0 7.1 105
Test Well DT-10 1027 F CS 133
Test Well DT-10 10/27 F DUP 136
Test Well DT-10 10/27 UF CS 1.04 < 0.0028 < 0.0028 0.78 43.9 8.4 119
Test Well DT-10 10/27 UF DUP 0.89
Water Supply Wells:
0O-1 08/14 F CS 154
O-1 08/14 UF CS 2.40 0.0300 1.00 63.4 6.9 7.8 203
O-1 08/14 F CS 144
O-1 08/14 UF CS 0.0300 1.00 64.0 7.9 206
0O-4 08/14 F CS 150
0O-4 08/14 UF CS 0.0300 1.00 89.4 79 7.6 236
PM-1 08/14 F CS 198
PM-1 08/14 UF CS 0.0300 1.00 94.7 7.9 227
PM-1 08/14 F CS 170
PM-1 08/14 UF CS 0.0300 1.00 63.9 75 8.3 205
PM-2 08/14 F CS 112
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Table 5-31. Chemical Quality of Groundwater in 2000 (mg/L &) (Cont.)

ClO, CN CN

Hardness Field

Lab Conductance

Station Name Date Code’ (Mg/L)  (amen) (Total) TDS Tss° asCaCO, pH® pH® (uS/em)
Regional Aquifer Wells (Cont.)

Water Supply Wells: (Cont.)

PM-2 08/14 UF CS 0.0300 1.00 35.7 6.9 8.2 107
PM-3 08/14 F CS 200

PM-3 08/14 UF Cs 0.0300 1.00 95.5 6.9 8.1 234
PM-4 08/14 F Cs 90

PM-4 08/14 UF Cs 0.0300 1.00 46.6 6.9 8.1 133
PM-5 08/14 F CS 136

PM-5 08/14 UF CS 0.0600 1.00 424 7.2 8.1 129
G-1A 08/14 F CS 162

G-1A 08/14 UF Cs 0.0300 1.00 29.0 7.2 84 165
G-2A 08/14 F Cs 106

G-2A 08/14 UF Cs 0.0300 1.00 37.1 6.8 84 150
G-3A 08/14 F CS 98

G-3A 08/14 UF CS 0.0300 1.00 49.9 6.9 84 150
G-4A 08/14 F CS 110

G-4A 08/14 UF Cs 0.0300 1.00 55.7 6.8 84 90
Regional Aquifer Springs

White Rock Canyon Group |:

Sandia Spring 09/25 F CS 259 144.0 260
Sandia Spring 09/25 F DUP 529

Sandia Spring 0925 UF CS < 104 < 0.0028 < 0.0028 87.10 7.3

Sandia Spring 09/25 UF DUP 95.00

Sandia Spring 09/25 UF TRP 92.90

Spring 3 09/25 UF CS < 1.04 1.7

Spring 3A 0925 F Cs 146 61.5 140
Spring 3A 0925 F DUP 149

Spring 3A 0925 UF CS < 104 < 0.0028 < 0.0028 < 140 7.6

Spring 4 0925 F CsS 181 79.6 161
Spring 4 09/25 F DUP 237

Spring 4 09/25 UF CS 849 < 0.0028 < 0.0028 28.80 7.1

Spring 4 09/25 UF DUP 38.80

Spring 4A 0925 F Cs 171 69.2 138
Spring 4A 0925 F DUP 180

Spring 4A 0925 UF CS < 104 < 0.0028 < 0.0028 < 140 8.0

Ancho Spring 09/26 F CS 148 4.7 101
Ancho Spring 09/26 F DUP 155

Ancho Spring 0926 UF CS < 104 < 0.0028 < 0.0028 10.00 7.2

Ancho Spring 09/26 UF DUP 12.00
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Table 5-31. Chemical Quality of Groundwater in 2000 (mg/L &) (Cont.)

Clo, CN CN Hardness Field Lab  conguctance
Station Name Date Code’ (Mg/L)  (amen)  (Total) TDS Tss* asCaCO, pH® pH® (US/cm)
Regional Aquifer Springs (Cont.)
White Rock Canyon Group I1:
Spring 5A 0926 F CS 184 779 187
Spring 5A 09/26 F DUP 199
Spring 5A 0926 UF CS < 104 < 0.0028 < 0.0028 22.40 7.6
Spring 5A 09/26 UF DUP < 0.0028 < 0.0028 24.40
Spring 5B 07/26 F CS 151 60.7 127
Spring 5B 07/26 F DUP 172
Spring 5B 07/26 F TRP 154
Spring 5B 07/26 UF CS < 104 < 0.0028 < 0.0028 11.60 83
Spring 5B 07/26 UF DUP 14.80
Spring 6 0926 F CS 126 46.7 102
Spring 6 09/26 F DUP 156
Spring 6 0926 UF CS < 104 < 0.0028 < 0.0028 2.80 75
Spring 6 09/26 UF DUP 5.60
Spring 6 0926 F CS 142 46.7 105
Spring 6 09/26 F DUP 168
Spring 6 09/26 F TRP 151
Spring 6 0926 UF CS < 104 < 0.0028 < 0.0028 10.40 75
Spring 6 09/26 UF DUP 8.80
Spring 8A 0926 F CS 187 53.2 113
Spring 8A 0926 F DUP 188
Spring 8A 0926 UF CS < 104 < 0.0028 < 0.0028 < 140
Spring 8A 09/26 UF DUP 2.00
Spring 9A 0927 F CS 127 379 102
Spring 9A 0927 F DUP 130
Spring 9A 0927 F TRP 130
Spring 9A 0927 UF CS < 104 < 0.0028 < 0.0028 8.00 7.2
Spring 9A 09/27 UF DUP < 0.0028 < 0.0028 9.60
Spring 9A 09/27 UF TRP 9.60
Doe Spring 0927 F CS 124 454 101
Doe Spring 09/27 F DUP 148
Doe Spring 0927 UF CS < 104 < 0.0028 < 0.0028 4.62 8.0
Doe Spring 09/27 UF DUP 5.00
Spring 10 0927 F CS 183 75.0 144
Spring 10 0927 F DUP 175 143
Spring 10 0927 UF CS < 104 < 0.0028 < 0.0028 1,350.00 7.7
Spring 10 09/27 UF DUP 1,590.00
Spring 10 09/27 UF TRP 1,370.00
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Table 5-31. Chemical Quality of Groundwater in 2000 (mg/L?) (Cont.)

Clo, CN CN Hardness Field  Lab  congyctance
Station Name Date Code” (Mg/L)  (amen) (Total) TDS Tss’ asCaCO, pH® pH® (uS/cm)
Regional Aquifer Springs (Cont.)
White Rock Canyon Group I11:
Spring 1 09/25 F CS 152 46.1 159
Spring 1 09/25 F DUP 162 156
Spring 1 0925 UF CS < 104 < 0.0028 < 0.0028 8.75 7.9
Spring 1 0925 UF DUP < 0.0028 < 0.0028
Spring 2 09/25 F CS 151 40.8 172
Spring 2 09/25 F DUP 158
Spring 2 0925 UF CS < 104 < 0.0028 < 0.0028 < 140 85
White Rock Canyon Group |V:
LaMesita Spring 10/19 F CS 201 94.3 291
LaMesita Spring 10/19 F DUP 202 291
LaMesita Spring 10/19 UF CS < 104 < 00028 < 0.0028 366.00 7.7
LaMesita Spring 10/19 UF DUP 400.00
Other Springs:
Sacred Spring 10119 F CS 196 101.0 269
Sacred Spring 10/19 F DUP 199
Sacred Spring 10019 F TRP 198
Sacred Spring 10/19 UF CS < 104 < 00028 < 0.0028 39.00 7.6
Sacred Spring 10/19 UF DUP 62.00
Canyon Alluvial Groundwater Systems
Acid/Pueblo Canyons:
APCO-1 07/26 F CS 416 130.6 7.3 507
APCO-1 07/26 UF CS < 100 0.0100 1.00 7.8
DP/L os Alamos Canyons:
LAO-C 08/01 F CS 308 7.7 473
LAO-C 08/01 UF CS < 1.00 0.0600 1.00 7.2
LAO-0.7 08/01 UF CS < 100 0.0100 6.00 6.9
LAO-2 06/26 F CS 220 61.0 7.0 230
LAO-2 06/26 UF CS < 4.00 0.0100 2.00 7.0
LAO-3A 06/26 F CS 246 56.5 7.2 222
LAO-3A 06/26 UF CS < 4.0 0.0100 1.00
LAO-3A 06/26 UF CS < 4.0 6.9
LAO-4 08/01 F CS 208 71 279
LAO-4 08/01 UF CS < 100 0.0500 1.00 75
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Table 5-31. Chemical Quality of Groundwater in 2000 (mg/L &) (Cont.)

clo, CN Hardness Field  Lab  congyctance
Station Name Date Code’ (ug/L) (Total) TDS Tss* asCaCO, pH® pH® (uS/cm)
Canyon Alluvial Groundwater Systems (Cont.)
Mortandad Canyon:
MCO-2 07/17 F CS 338 99.6 6.8 324
MCO-2 07/17 UF CS < 1.00 0.0100 6.00 6.8
MCO-3 07/177 F Cs 120.00 416 85.9 75 526
MCO-3 07/17 UF Cs 0.0100 1.00 7.4
MCO-5 07/07 UF CS 252.00 < 0.0100 7.2 290
MCO-5 07/07 F CS 360 290
MCO-6 07/10 UF CS 268.00 0.0024 7.2 340
MCO-6 07/10 F Cs 390 340
MCO-6 07/10 UF Cs 0.0019 7.2 340
MCO-6 07/10 F Cs 340
MCO-7 07/10 UF CS 282.00 0.0016 81 360
MCO-7 0710 F CS 440 360
MCO-7.5 07/11 UF Cs 252.00 0.0014
MCO-7.5 07/11 F CS 420
Cariada del Buey:
CDBO-6 12/12 F CS 169
CDBO-6 12/122 F DUP 173
CDBO-6 12/12 UF CS < 0.0028
CDBO-6 12/12 UF DUP < 0.0028
I ntermediate Perched Groundwater Systems
Pueblo/L os Alamos/Sandia Canyon Area Perc hed System in Conglomer ates and Basalt:
POI-4 07/19 F Cs 338
POI-4 07/19 UF CS < 100 0.0100 1.00 151.0 82 7.9 432
Basalt Spring 07/25 F Cs 418 108.2 7.3 459
Basalt Spring 07/25 UF CS < 100 0.0100 1.00 6.7
Perched Groundwater System in Volcanics:
Water Canyon Gallery 08/15 F CS 60
Water Canyon Gallery 08/15 UF CS < 104 0.0300 1.00 355 7.0 84 152
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Table 5-31. Chemical Quality of Groundwater in 2000 (mg/L &) (Cont.)

clo, CN CN Hardness Field Lab  congyctance
Station Name Date Code’ (ML)  (amen)  (Tota) TDS Tss! asCaCO, pH® pH® (uS/cm)
San |ldefonso Pueblo:
LA-5 12/06 UF CS 84
LA-5 12/06 UF DUP < 1.08
LA-5 12/06 UF CS 8.6
Eastside Artesian Well 04/05 F CS 296
Eastside Artesian Well 04/05 UF CS 4.00 0.0200 1.00 7.2 9.0 8.7 356
Pajarito Well (Pump 1) 11729 F CS 821
Pgjarito Well (Pump 1) 1129 F DUP 838
Pgjarito Well (Pump 1) 11729 UF CS 246 < 0.0028 < 0.0028 < 140 117.0 7.7 1,220
Pajarito Well (Pump 1) 11/29 UF DUP < 0.0028 < 0.0028 < 140 1,210
Don Juan Playhouse Well 04/05 F CS 56
Don Juan Playhouse Well 04/05 UF CS 4.00 0.0200 1.00 16.8 87 8.9 262
Otowi House Well 12/06 UF CS 7.2
New Community Well 11729 F CS 289
New Community Well 11/29 F DUP 291
New Community Well 1129 UF CS 169 < 0.0028 < 0.0028 < 087 48.1 8.6 416
New Community Well 129 F Cs 288
New Community Well 129 F DUP 292
New Community Well 11/29 F TRP 297
New Community Well 11/29 UF Cs 1.04 < 0.0028 < 0.0028 < 0.87 52.2 8.6 399
Sanchez House Well 04/05 F CS 362
Sanchez House Well 04/05 UF CS 4.00 0.0200 1.00 60.2 7.8 383
Sanchez House Well 04/05 F CS 284
Sanchez House Well 04/05 UF CS 4.00 0.0300 1.00 58.2 7.9 85 393
Water Quality Standards’
EPA Primary Drinking Water Standard 0.2
EPA Secondary Drinking Water Standard 500 6.8-85 6.8-85
EPA Health Advisory
NMWQCC Groundwater Limit 0.2 1,000 6-9 6-9

2Except where noted.

bCodes: UF—Unfiltered; F—Filtered; CS-Customer Sample; DUP-L aboratory Duplicate; TRP-L aboratory Triplicate.

CTotal dissolved solids.
dTotal suspended solids.
€Standard units.

f Less than symbol (<) means measurement was below the specified limit of detection of the analytical method.
9Standards given here for comparison only; see Appendix A.
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Table 5-32. Trace Metalsin Groundwater for 2000 (ug/L)

Station Name

Date Codes’ Ag Al As Ba Be Cd Co Cr Cu Fe Hg
Regional Aquifer Wells
Test Wells:
Test Well 1 05/02 UF CS < 60< 400< 30 90.0 81.0 < 1.00 < 3.0 80< 50< 40 402.0 < 0.10
Test Well 2 0503 UF CS < 70 3940 < 20 27.0 280 300 < 30 90< 50 7.0 2,566.0 < 0.10
Test Well 3 05/03 UF CS < 60< 400< 20 36.0 240 < 100 < 30 130 < 50< 40 190.0 < 0.10
Test Well 3 05/03 UF CS < 60< 400< 20 41.0 230 < 100 < 30 8.0 < 50< 40 62.0 < 0.10
Test Well 4 05/02 UF CS < 60< 400< 20 14.0 580 < 100< 30< 60< 50 12.0 1,431.0 < 0.10
Test Well 8 05/02 UF CS < 60< 400< 20< 12.0 60<100< 30< 60< b50< 40¢< 40.0 < 0.10
Test Well DT-5A 10/26 UF CS < 05 117 < 26 14.9 228 < 047 < 06 < 06 16 < 18 64.1 < 0.06
Test Well DT-5A 10/26 UF DUP < 05 61.2 < 26 13.7 225 < 047 < 06 0.7 14 < 18 118.0
Test Well DT-5A 10026 UF CS < 05 205 < 26 20.0 225 < 047 < 06 5.0 13< 18 65.5 < 0.06
Test Well DT-10 1027 UF CS < 05 495 < 26 19.1 70 < 047 < 06 0.8 37 < 18 145.0 < 0.06
Regional Aquifer Springs
White Rock Canyon Group I:
Spring 3A 0925 F CS < 05 186 < 26 133 325 < 047 < 06 41 36 < 18«< 19.9 < 0.06
Spring 4 0925 F CS < 05< 234< 26 9.7 408 < 047 < 06 < 06 30< 18< 19.9 < 0.06
Ancho Spring 0926 F CS < 05 97 < 26< 4.7 28.1 < 047 < 0.6 12 34 < 18< 19.9 < 0.06
White Rock Canyon Group I1:
Spring 5A 0926 F CS < 05 185 < 26 30.1 469 < 047 < 06 < 06 21 < 18 23.1 < 0.06
Spring 5B 07726 F CS < 05 91 < 26 14.3 332 < 047 < 0.6 3.0 48 < 18 < 199 < 0.06
Spring 5B 07/26 F DUP
Spring 6 0926 F CS < 05 154 < 26 6.3 253 < 047 < 06 7.0 34< 18«< 19.9 < 0.06
Spring 6 0926 F DUP
Spring 6 0926 F CS < 05 120 < 26 51 253 < 047 < 06 54 37< 18< 19.9 < 0.06
Spring 6 0926 F DUP < 0.06
Spring 8A 0926 F CS < 05 87 < 26< 4.7 337 <047 < 06 12< 11< 18 34.1 < 0.06
Spring 9A 0927 F CS < 05< 234< 26¢< 4.7 10.1 < 047 < 06 4.2 27 < 18 < 19.9 < 0.06
Spring 9A 0927 F DUP < 05< 234< 26¢< 4.7 10.2 < 047 < 0.6 44 25 < 18«< 19.9
Doe Spring 0927 F CS < 05< 234< 26¢< 4.7 16.2 < 047 < 06 11< 11< 18¢< 19.9 < 0.06
Spring 10 0927 F CS < 05 19.9 27 4.0 617 < 047 < 06 18< 1l1< 18 130.0 < 0.06
White Rock Canyon Group I11:
Spring 1 0925 F DUP < 05 27.8 4.0 414 273 < 047 < 06 6.4 48 < 18 < 19.9
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Table 5-32. Trace Metalsin Groundwater for 2000 (ug/L) (Cont.)

Station Name

Date Codes’ Ag Al As B Ba Be Cd Co Cr Cu Fe Hg
Canyon Alluvial Groundwater Systems
Acid/Pueblo Canyons:
APCO-1 07/26 UF CS < 6.0 < 4380 9.0 329.0 680 < 1.00 < 30 < 6.0 50 < 40 731.0 < 0.10
APCO-1 07/26 F CS < 60< 4380 100 339.0 63.0 < 100 < 30< 90 50 < 40 773.0
DP/L os Alamos Canyons:
LAO-C 08/01 UF CS < 60 750 < 20 22.0 1270 < 1.00 < 3.0 < 6.0 5.0 47.0 540 < 0.10
LAO-2 06/26 UF CS < 6.0 917.0 < 20 < 75.0 420 200 < 30 11.0 90 < 40 462.0 < 0.00
LAO-2 06/26 F CS < 6.0 6460 < 20 < 75.0 530 4.00 < 30 19.0 120 < 40 302.0
LAO-3A 06/26 UF CS < 6.0 985.0 20 < 75.0 430 200 < 30 8.0 130 < 40 439.0 < 0.00
LAO-3A 06/26 F CS < 6.0 8410 < 20 < 75.0 46.0 8.00 < 40 13.0 120 < 40 307.0
LAO-4 08/01 UF CS < 6.0 2080 < 20 36.0 60.0 < 1.00 < 3.0 < 6.0 5.0 33.0 137.0 < 0.10
Mortandad Canyon:
MCO-2 07/17 UF CS 8.0 129.0 150 36.0 1550 < 1.00 < 3.0 < 6.0 170 < 40 16,041.0 < 0.10
MCO-2 07/177 F CS 9.0 1110 17.0 38.0 1550 200 < 3.0 < 6.0 130 < 40 15,328.0
MCO-3 07/177 UF CS < 90 2630 < 4.0 91.0 260 < 100 < 30< 6.0 70 < 40 167.0 0.10
MCO-3 07/27 F CS < 70 153.0 < 2.0 90.0 250 <100 < 30< 60 50 < 40 62.0
MCO-5 07/07 UF CS < 04 750 < 34 110.0 110.0 0.04 03 < 0.3 15 < 0.3 86.0 < 0.01
MCO-5 070 F CS < 04 290 < 34 110.0 110.0 < 0.01 03 < 0.3 17 0.3 520 < 0.01
MCO-6 07/10 UF CS 0.0 331 15 56.8 51.3 005 03 0.7 39 49 10.7 < 0.03
MCO-6 07/10 F Cs 0.0 43.7 0.8 1230 1090 004 03 0.3 18 29 < 7.9 < 0.03
MCO-6 077100 F CS < 00 776 0.8 1370 1090 004 03 0.3 18 29 < 7.9 < 0.03
MCO-7 07/10 UF CSs 0.1 66.9 14 419 1160 005 05 04 19 4.3 48.8 < 0.03
MCO-7 07/10 F Cs 00 < 315 13 831 2240 004 04 0.3 19 32 153 < 0.03
MCO-7.5 07/11 UF CS 0.0 880.0 0.9 790 1720 016 03 05 238 2.4 761.0 < 0.03
MCO-7.5 07711 F CS < 00 815 0.8 840 1650 003 03 0.3 22 0.9 12.6 < 0.03
Cafnada del Buey:
CDBO-6 12/12 UF CS < 05 < 26 86.5 < 06 11 < 18 432.0 < 0.06
CDBO-6 12/12 UF DUP < 05 < 26 88.0 < 0.6 11 < 18 435.0 < 0.06
Intermediate Perched Groundwater Systems
Pueblo/L os Alamos/Sandia Canyon Area Perched System in Conglomerates and Basalt:
POI-4 07/19 UF CS < 6.0 < 2700 3.0 211.0 89.0 < 100 < 30 < 6.0 50 < 40 57.0 < 0.02
Basalt Spring 07/25 F CS < 6.0 < 4380 5.0 280.0 90.0 < 1.00 < 3.0 8.0 50 < 40< 208.0
Basalt Spring 07/25 UF CS < 0.10
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Table 5-32. Trace Metalsin Groundwater for 2000 (ug/L) (Cont.)

Station Name

Date Codes Ag Al As B Ba Be Cd Co Cr Cu Fe Hg
San Ildefonso Pueblo:
Eastside Artesian Well 04/05 UF CS < 220 < 1000 < 20 890< 30<200< 30< 60< 50< 250 148.0 < 0.10
Pajarito Well (Pump 1) 1129 UF CS < 05< 234 9.8 1,160.0 758 < 047 < 06 < 0.6 4.8 5.6 114.0 < 0.06
Pajarito Well (Pump 1) 1129 UF DUP < 05 < 234 125 1,230.0 80.2 < 047 < 06 < 06 51 59 123.0 < 0.06
Don Juan Playhouse Well 04/05 UF CS < 220 < 100.0 4.0 430 < 30< 200< 30 100 < 110 < 250 < 30.0 < 0.10
New Community Well 11/29 UF CS < 05< 234 31 47.9 156 < 047 < 06 < 06 1.0 25 < 19.9 < 0.06
New Community Well 11/29 UF CS < 05< 234< 26 39.1 176 < 047 < 06 < 06 15 25 4.3 < 0.06
Sanchez House Well 04/05 UF CS 440 < 1000 140 158.0 640 <200 < 30< 60< 50< 250< 30.0 < 0.10
Sanchez House Well 04/05 UF CS < 220 < 1000 130 162.0 620 <200 < 30< 60< 50< 250< 30.0 < 0.10
Water Quality Standards’
EPA Primary Drinking Water Standard 50 2,000 4 5 100 2
EPA Secondary Drinking Water Standard 50-200 300
EPA Action Level 1,300
EPA Health Advisory
NMWQCC Livestock Watering Standard 5,000 200 5,000 50 1,000 1,000 500 10
NMWQCC Groundwater Limit 50 5,000 100 750 1,000 10 50 50 1,000 1,000 2
NMWQCC Wildlife Habitat Standard 0.77
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Table 5-32. Trace Metalsin Groundwater for 2000 (ng/L) (Cont.)

Station Name Date Codes’ Mn Mo Ni Pb S Se  Sn Tl v Zn
Regional Aquifer Wells
Test Wells:
Test Well 1 05/02 UF CS 29.0 < 100 < 200 4200 4.20 < 3.0 < 60.0 273.0 < 70 746.0
Test Well 2 05/03 UF CS 199.0 < 100 < 200 4000 300 3.0 < 60.0 39.0 < 70 499.0
Test Well 3 05/03 UF CS 130 < 100 < 200 < 200 300 3.0 < 600 73.0 < 70 57.0
Test Well 3 05/03 UF CS 110 < 100 < 200 < 200 < 300 3.0 < 60.0 74.0 < 70 58.0
Test Well 4 05/02 UF CS 33.0 < 100 < 200 4000 3.00 3.0 < 60.0 52.0 < 70 621.0
Test Well 8 05/02 UF CS < 40 < 10.0 < 20.0 7.00 < 3.00 < 3.0 < 60.0 50.0 < 70 397.0
Test Well DT-5A 10/26 UF CS 9.5 2.0 17< 183 018< 24 < 20 440 027 8.0 259.0
Test Well DT-5A 10/26 UF DUP 103 < 11 16 < 183<011< 24< 20 46 0.08 8.3 287.0
Test Well DT-5A 10/26 UF CS 9.9 15 22 < 183<011< 24< 20 446  0.02 81 260.0
Test Well DT-10 10/27 UF CS 6.1 20 18< 183 018< 24 < 20 479 0.02 4.4 75.2
Regional Aquifer Springs
White Rock Canyon Group |:
Spring 3A 0925 F CS < 12 16 < 31< 183<011< 24< 20 239.0 028 134 25
Spring 4 0925 F CsS < 1.2 < 11 < 31< 183 < 011 41 < 20 137.0 0.02 8.8 17
Ancho Spring 0926 F CS 27 < 11 16 < 183< 01l < 24< 20 639 0.02 6.8 23
White Rock Canyon Group I1:
Spring 5A 09/26 F CS 53.6 20< 31< 183<011< 24< 20 1750 0.02 104 12
"3” Spring 5B 07/26 F CS 0.5 19< 31< 183<011< 24< 20 100.0 053 9.0 20
=3 Spring 5B 07/26 F DUP < 011 0.13
3 Spring 6 0926 F CS < 12 < 11 15< 183<011 37< 20 639 0.02 7.2 1.9
3 Spring 6 0926 F DUP < 24
o Spring 6 0926 F CS 05 < 11 18< 183<0ll< 24< 20 63.6 0.2 7.3 2.2
5 Spring 6 0926 F DUP
2 Spring 8A 09/26 F CS 62.2 14 < 31< 183 078< 24< 20 70.7 0.02 9.2 21
§ Spring 9A 0927 F CS < 12 16 13 < 183<068< 24< 20 529 035 81 39
e Spring 9A 09/27 F DUP < 12 < 11< 31< 1833<011< 24< 20 53.8 < 0.01 8.0 39
- Doe Spring 0927 F CS 14.7 17< 31< 183<011 25< 20 60.0 0.02 5.8 18
i Spring 10 0927 F CS 358.0 < 11 15< 183<011 61< 20 130.0 0.02 9.1 19
)
3 White Rock Canyon Group I11:
§ Spring 1 0925 F DUP < 12 32 17 < 183 < 20 215.0 16.2 15
g.
[(=]
S
8
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Table 5-32. Trace Metalsin Groundwater for 2000 (ug/L) (Cont.)

Station Name

Date Codes® Mn Mo Ni Pb Sb  Se  Sn T Zn
Canyon Alluvial Groundwater Systems
Acid/Pueblo Canyons:
APCO-1 07/26 UF CS 739.0 < 10.0 < 620 < 5.00 < 3.00 < 3.0 < 60.0 171.0 8.0 320
APCO-1 07/26 F CsS 8420 < 10.0 < 200 < 200 3.00 < 60.0 169.0 7.0 23.0
DP/L os Alamos Canyons:
LAO-C 08/01 UF Cs 1,904.0 < 16.0 < 200 < 200 < 3.00 < 3.0 < 60.0 213.0 < 70 120
LAO-2 06/26 UF CS 7.0 9500 < 200 < 200 < 300 30 660 110.0 < 70 15.0
LAO-2 06/26 F CS 130 949.0 < 20.0 6.00 < 3.00 73.0 118.0 < 70 21.0
LAO-3A 06/26 UF CS 13.0 1,720.0 < 20.0 < 5.00 < 3.00 < 3.0 < 60.0 103.0 < 70 21.0
LAO-3A 06/26 F CS 7.0 1,702.0 < 200 < 200 3.00 62.0 107.0 < 70 14.0
LAO-4 08/01 UF Cs 5.0 4040 < 20.0 < 500 < 3.00 < 3.0 < 60.0 133.0 < 70< 10.0
Mortandad Canyon:
MCO-2 07/17 UF CS 2,375.0 355.0 < 200 < 200 < 3.00 3.0 < 60.0 154.0 < 70< 10.0
MCO-2 07/17 F CS 2,266.0 401.0 < 20.0 < 2.00 < 3.00 < 60.0 153.0 < 70< 10.0
MCO-3 07/17 UF CS < 6.0 68.0 < 200 < 200 3.00 < 3.0 < 600 59.0 < 70< 10.0
MCO-3 07/127 F CS < 1.0 71.0 < 200 < 200 3.00 < 60.0 60.0 < 70< 10.0
MCO-5 07/07 UF CS 14 89 012 < 068 < 26 014 < 03 3.6
MCO-5 07/07 F CS 0.6 9.2 0.03 < 068 < 26 014 < 03 44
MCO-6 07/10 UF CS 22 22.8 029 < 068 28 0.74 19 13.8
MCO-6 07/10 F Cs 05 125 021 < 068 14 1.02 11 195
MCO-6 07/10 F Cs 0.5 114 020 0.75 14 0.17 10 21.2
MCO-7 07/10 UF Cs 31 10.0 032 <068 10 0.42 2.6 18.8
MCO-7 07/10 F Cs 12 10.6 0.08 < 0.68 11 0.31 2.6 20.2
MCO-7.5 07/11 UF Cs 23.0 8.6 099 < 068 1.3 0.13 32 20.0
MCO-7.5 07/11 F Cs 05 8.0 011 < 068 1.2 0.11 18 19.6
Canada del Buey:
CDBO-6 12/12 UF CS 6.0 < 183 3.0 38
CDBO-6 12/12 UF DUP 5.9 < 183 < 24 4.2
Intermediate Perched Groundwater Systems
Pueblo/L os Alamos/Sandia Canyon Area Perched System in Conglomer ates and Basalt:
POI-4 07/19 UF CS < 20 < 10.0 < 200 < 200 < 3.00 < 3.0 < 60.0 209.0 < 70< 10.0
Basalt Spring 07/25 F CS 30 < 10.0 < 53.0 < 5.00 < 3.00 < 60.0 160.0 7.0 < 10.0
Basalt Spring 07/25 UF CS 3.0
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Table 5-32. Trace Metalsin Groundwater for 2000 (ug/L) (Cont.)

Station Name Date Codes’ Mn Mo Ni Pb Sh Se Sn Sr Tl Vv Zn
San |ldefonso Pueblo:

Eastside Artesian Well 04/05 UF CS 9.0 < 14.0 < 200 < 200 < 3.00 < 3.0 < 60.0 40.0 < 70< 10.0
Pajarito Well (Pump 1) 11/29 UF CS 14 153 < 31< 183 020< 24 25 9300 0.02 18.2 27
Pgjarito Well (Pump 1) 11/29 UF DUP 1.3 144 < 31< 183 020< 24< 20 1,010.0 < 0.01 19.6 3.0
Don Juan Playhouse Well 04/05 UF CS < 30 < 10.0 < 200 < 200 < 3.00 < 3.0 < 60.0 88.0 140 < 10.0
New Community Well 11/29 UF CS 0.7 < 11 < 31< 183 017 40 < 20 2100 0.02 6.0 0.8
New Community Well 11/29 UF Cs 32 < 11< 31< 18 017 36< 20 226.0 0.02 5.6 2.6
Sanchez House Well 04/05 UF CS < 30 < 10.0 < 200 < 200 300 < 3.0< 750 219.0 16.0 < 10.0
Sanchez House Well 04/05 UF CS < 3.0 10.0 < 200 < 200 < 3.00 < 3.0 < 60.0 213.0 18.0 < 10.0
Water Quality Standards’

EPA Primary Drinking Water Standard 100 6 50 2

EPA Secondary Drinking Water Standard 50 5,000
EPA Action Level 15

EPA Health Advisory 25,000-90,000 80-110

NMWQCC Livestock Watering Standard 100 50 100 25,000
NMWQCC Groundwater Limit 200 1,000 200 50 50 10,000
NMWQCC Wildlife Habitat Standard 5

aCodes: UF—unfiltered; F-filtered; CS—customer sample; DUP-aboratory duplicate.

b|_ess than symbol (<) means measurement was below the specified limit of detection of the analytical method.

CStandards given here for comparison only; see Appendix A. Note that New Mexico Livestock Watering and Groundwater limits are based on dissolved concentrations,
whereas many of these analyses are of unfiltered samples; thus, concentrations may include suspended sediment quantities.

SIUBWIPAS PUE ‘1aJeMPUNOIS) ‘19JeA\ 808HNS °G



5. Surface Water, Groundwater, and Sediments

Table 5-33. Special Water Supply Well Sampling for Perchlorate in 2000 (ug/L)

Station Name Date Codes? Result MDLP Lab Qual Code®

O-1 06/21 UF CS 3.50

O-1 06/29 UF CS <4.00 U
O-1 07/06 UF CS 3.50 1.00 J
O-1 07/06 UF CS 2.00 1.00 J
O-1 08/03 UF CS <4.16 4.16 U
O-1 08/03 UF CS 2.00 1.00 J
O-1 08/03 UF CS 1.20 1.04 J
O-1 08/03 UF DUP 1.58 1.04 J
O-1 08/03 UF CS 2.30 1.00 J
O-1 08/14 UF CS 2.40 1.00 J
O-1 08/14 UF CS <1.00 1.00 U
O-1 08/14 UF CS <4.16 4.16 U
O-1 09/12 UF CS 1.90 1.00 J
O-1 09/12 UF CS 2.40 1.00 J
O-1 10/10 UF Cs <1.00 1.00 U
O-1 11/14 UF CS 5.00 1.00

O-1 12/12 UF CSs <1.00 1.00 U
O-1 12/12 UF Cs 1.50 1.00 J
o4 06/21 UF CS <4.00 U
o4 11715 UF CS <1.00 1.00 U
PM-1 02/14 UF CS <4.00 U
PM-1 11715 UF CS <1.00 1.00 U
PM-1 1115 UF CS <1.00 1.00 U
PM-2 02/15 UF CS <4.00 U
PM-2 11/135 UF CS <1.00 1.00 U
PM-3 06/21 UF CS <4.00 U
PM-3 06/29 UF CS <4.00 U
PM-3 06/29 UF CS <4.00 U
PM-3 11/15 UF CS <1.00 1.00 U
PM-4 06/21 UF CS <4.00 U
PM-4 06/29 UF CS <4.00 U
PM-4 08/03 UF CS <1.00 1.00 U
PM-4 08/03 UF CS <4.16 4.16 U
PM-4 1115 UF CS <1.00 1.00 U
PM-5 02/15 UF CS <4.00 U
PM-5 11715 UF CS <1.00 1.00 U
G-1A 03/07 UF CS <4.00 U
G-1A 11/15 UF CS <1.00 1.00 U
G-2A 03/07 UF CS <4.00 U
G-2A 11/15 UF CS <1.00 1.00 0]
G-3A 03/06 UF CS <4.00 U
G-3A 08/03 UF CsS <1.00 1.00 U
G-3A 08/03 UF CS <4.16 4.16 U
G-3A 11715 UF CS <1.00 1.00 U
G-4A 03/06 UF CS <4.00 U
G-4A 11715 UF CS <1.00 1.00 U

2Codes: UF-unfiltered; Ffiltered; CS—customer sample; DUP- aboratory duplicate.

PMDL = method detection limit.

Claboratory Qualifiers: U-not detected; J-result estimated because it is below the analytical
laboratory’s reporting limit.

Environmental Surveillance at Los Alamos during 2000
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5. Surface Water, Groundwater, and Sediments

Table 5-34. Mortandad Canyon Alluvial Groundwater Perchloratein 2000 (ug/L)
Station Name Date  Codes® Symbol Result MDLP Lab Qual Code®

MCO-2 07/17 UF Cs <1.00 1.00 U
MCO-3 02/24 F CSs 66.00

MCO-3 04/17 F CSs 33.00

MCO-3 06/23 F CSs 66.00

MCO-3 07/17 UF CSs 120.00 1.00
MCO-3 08/15 F CSs 170.00 1.00
MCO-3 10/30 UF CSs 280.00 1.00
MCO-5 07/07 UF CS 252.00

MCO-6 02/24 F CSs 210.00

MCO-6 04/17 F CSs 400.00

MCO-6 06/23 F CSs 240.00

MCO-6 07/10 UF CS 268.00

MCO-6 08/15 F CSs 180.00 1.00
MCO-6 10/30 UF CSs 170.00 1.00
MCO-7 02/24 F CSs 190.00

MCO-7 02/24 UF CS 190.00

MCO-7 04/17 F CSs 180.00

MCO-7 06/23 F CSs 220.00

MCO-7 07/10 UF CS 282.00

MCO-7 08/15 F CSs 240.00 1.00
MCO-7 10/30 UF CSs 69.00 1.00
MCO-7.5 07/11 UF CSs 252.00

aCodes. UF-Unfiltered; F—Filtered; CS-Customer Sample; DUP-L aboratory Duplicate.

BMDL = method detection limit.

CLaboratory Qualifiers: U—not detected; J-result estimated because it is below the analytical
laboratory’s reporting limit.
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5. Surface Water, Groundwater, and Sediments

Table 5-35. Number of Samples Collected for Each Suite of Organic
Compoundsin Groundwater for 2000

Organic Suite?
Station Name Date HE PCB Semivolatile Volatile
Ancho Spring 09/26 1
Basalt Spring 07/25 1 1 1
CDBO-6 12/12 1 1
DI Blank 02/15 1
DI Blank 06/21 1
DI Blank 06/26 1 1 1 1
DI Blank 08/01 1 1 1
DI Blank 09/26 1 1 1 1
Doe Spring 0927 1 1 1 1
G-1A /15 1
G-2A 06/20 1
G-3A 06/20 1
G-4A 06/20 1
LAO-0.7 08/01 1
LAO-2 06/26 1 1 1
LAO-3A 06/26 1 1 1
LAO-4 08/01 1 1 1
LAO-C 08/01 1 1 1
MCO-2 07/17 1 1 1
MCO-5 07/07 1 1
MCO-6 07/10 2
MCO-7 07/10 1
MCO-7.5 07/11 1
O-1 06/21 1
0-4 06/21 1
Organics Trip Blank 05/02 1
Organics Trip Blank 05/03 1
Organics Trip Blank 06/26 1
Organics Trip Blank 06/27 1
Organics Trip Blank o7/17 1
Organics Trip Blank 07/19 1
Organics Trip Blank 07/25 1
Organics Trip Blank 07/27 1
Organics Trip Blank 08/01 1
Organics Trip Blank 09/25 1
Organics Trip Blank 09/26 1
Organics Trip Blank 10/26 1
PM-1 06/20 1
PM-2 0214 1
PM-2 06/20 1
PM-2 /15 1
PM-3 06/21 1
PM-4 06/21 1
PM-4 /15 1
PM-5 0214 1
PM-5 06/20 1
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5. Surface Water, Groundwater, and Sediments
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Table 5-35. Number of Samples Collected for Each Suite of Organic
Compoundsin Groundwater for 2000 (Cont.)

Organic Suite?

Station Name Date HE PCB Semivolatile Volatile
PM-5 11/15 1

POI-4 07/19 1 1 1 1
Spring 10 0927 1 1 1 1
Spring 3 09/25 1 1 1
Spring 3A 09/25 1 1 1
Spring 4 09/25 1 2 1 2
Spring 4A 09/25 1

Spring 5A 09/26 1 1 1 1
Spring 5B 07/26 1 1 1 1
Spring 6 09/26 1 1 1 1
Spring 6 09/26 1 1 1
Spring 8A 09/26 1 1 1 1
Spring 9A 0927 1 1 1 1
Test Well 1 05/02 1 1 1 1
Test Well 2 05/03 1

Test Well 3 05/03 1 1 1 1
Test Well 3 05/03 1 1 1 1
Test Well 4 05/02 1 1 1 1
Test Well 8 05/02 1

Test Well DT-10 1027 1 1 1 1
Test Well DT-5A 1026 1 1 1 1
Test Well DT-5A 1026 1 1 1 1

@High explosives, polychlorinated biphenyls, semivolatiles, and volatiles.
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Table 5-36. Organic Compounds Detected in Groundwater Samplesin 2000

Detect? Station Name Date  Code? Suite® Analyte Result MDLY Units
Detect  Test Well 4 05/02 UF PEST/PCB  Aroclor-1260 0.53 pg/L
Detect  Test Well 4 05/02 UF SVOA Benzoic Acid 9.00 pg/L
Organics Trip Blank  05/02 UF VOA Chloroform 5.10 po/L
Organics Trip Blank ~ 05/02 UF VOA Chloroethane 2.50 po/L
Organics Trip Blank  05/02 UF VOA Bromaodichloromethane 1.10 po/L
Organics Trip Blank ~ 05/03 UF VOA Chloroform 450 ug/L
Organics Trip Blank ~ 05/03 UF VOA Chloroethane 2.40 uo/L
Organics Trip Blank  05/03 UF VOA Bromaodichloromethane 1.10 uo/L
Organics Trip Blank  07/19 UF VOA Chloromethane 0.84 uo/L
Organics Trip Blank  07/27 UF VOA Chloroform 6.60 0.198  ug/L
Organics Trip Blank  07/27 UF VOA Bromaodichloromethane 1.70 0.024  ug/L
Detect LAO-0.7 08/01 UF VOA Methyl-2-pentanone[4-] 6.90 pg/L
Organics Trip Blank  08/01 UF VOA Acetone 14.00 uo/L
LAO-0.7 08/01 UF VOA Acetone 23.00 pg/L
LAO-C 08/01 UF VOA Acetone 20.00 pg/L
DI Blank 08/01 UF VOA Acetone 15.00 pg/L
LAO-4 08/01 UF VOA Chloromethane 1.80 pg/L
Organics Trip Blank  08/01 UF VOA Chloroethane 4.20 ug/L
LAO-0.7 08/01 UF VOA Methylene chloride 1.70 pg/L
LAO-4 08/01 UF VOA Methylene chloride 1.30 pg/L
DI Blank 08/01 UF VOA Methylene chloride 13.00 uo/L
Organics Trip Blank  08/01 UF VOA Methylene chloride 2.60 uo/L
LAO-C 08/01 UF VOA Methylene chloride 2.20 pg/L
Detect LAO-0.7 08/01 UF VOA Butanone[2-] 13.00 pg/L
Organics Trip Blank ~ 09/25 UF VOA Chloroform 7.10 0.198  ug/L
Organics Trip Blank ~ 09/25 UF VOA Bromaodichloromethane 1.80 0.024  ug/L
DI Blank 09/26 UF SVOA Bis(2-ethylhexyl)phthalate ~ 1.70 0.320 g/l
Organics Trip Blank  09/26 UF VOA Chloroform 6.60 0.198  ug/L
Organics Trip Blank  09/26 UF VOA Bromaodichloromethane 1.60 0.024  ug/L
Spring 9A 09/27 F SVOA Bis(2-ethylhexyl)phthalate ~ 1.30 0.320 g/l
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Table 5-36. Organic Compounds Detected in Groundwater Samplesin 2000 (Cont.)

Detect? Station Name Date  Code? Suite® Analyte Result MDLY Units

Detect  Spring 10 09/27 F VOA Toluene 1.50 0.262  pg/L
Organics Trip Blank  10/26 UF VOA Toluene 1.00 0262  pg/L
Organics Trip Blank  10/26 UF VOA Chloroform 7.20 0.198  pg/L
Organics Trip Blank  10/26 UF VOA Bromodichloromethane 1.80 0.024  pg/L

2 ndicates compound was not detected in associated blank. Results are sorted by analyte and date to show association of field blanks with

samples.
bUF—unfiltered; Ffiltered.

CPEST/PCB—pesticides and polychlorinated biphenyls, SVOA—semivolatile organics; VOA-volatile organics.

dMDL = method detection limit.
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5. Surface Water, Groundwater, and Sediments

Table 5-37. Quality Assurance Sample Resultsfor Radiochemical
Analysis of Water Samples by Paragon in 20002P (pCi/L)

Date Code 0

DI Blank 02/15 CS 0.000 0.018

DI Blank 06/21 CS 0.083 0.021 0.140
DI Blank 06/26 CS 0.048 0.021 0.140
DI Blank 07/26 CS 0.039 0.018 0.120
DI Blank 08/01 CS 0.070 0.023
Average of Blank Values 0.048 0.020
Standard Deviation of Blank Values 0.032

Spiked Sample 04/26 CS 4.020 0.185

Spiked Sample 05/03 CS 4290 0.198 0.093
Spiked Sample 03/03 CS 3980 0.185 0.130
Average of Results 4.097 0.189
Standard Deviation of Results 0.169

Spiked Concentration 4.000

Average Result/Spiked Value 1.024

aThree colums are listed: the first is the value; the second is the radioactive counting
uncertainties (1 std. dev.); the third is the minimum detectable activity. Radioactivity
counting uncertainties may be less than analytical method uncertainties.

PSee Appendix B for an explanation of negative numbers.
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Table 5-38. Quality Assurance Sample Results for Radiochemical Analysisby GEL of Water Samplesin 20002P (pCi/L)

Date F/UF Code SH 9Osy 137cs 234y 235,236 238y
DI Blank 08/03 UF Cs -0.015 0.369 0.651
DI Blank 09/26 UF CS —63 71.4 242 -0.089 0.099 0.353  0.301 0.672 2.360 -0.0145 0.0160 0.0724 —0.0048 0.0108 0.0520 0.0048 0.0084 0.0355
DI Blank 09/26 UF DUP  -180 58 201
DI Blank 09/27 UF CS 0.036 0.105 0.368
DI Blank 11/15 UF CS —0.047 0.060 0.209
DI Blank 12/19 UF CS -0.019 0.117 0.411
Average of Blank Values -121 -0.027
Standard Deviation of Blank Values 83 0.046
Spiked Sample 09/26 UF Cs ¢ 489168 ¢ 0.133 0456  0.269 0.615 2.250 0.0131 0.0146 0.0526 0.0176 0.0108 0.0323 0.0175 0.0139 0.0472
Spiked Sample 10/27 UF Cs 9,950 207 201 4.500 0.286 0.509 <0.433 0.843 2.990 -0.0031 0.0080 0.0651 0.0121 0.0114 0.0563 —0.0001 0.0074 0.0562
Spiked Sample 10/27 UF DUP 0.0218 0.0170 0.0821 —0.0096 0.0122 0.0943 -0.0001 0.0077 0.0582
Spiked Sample 12/06 UF CSs 9,700 203 198 5.590 0.388 0.537 <-0.143 0.639 2.240 0.0264 0.0209 0.1030 —0.0124 0.0072 0.0924 0.0003 0.0103 0.0795
Spiked Sample 12/06 UF  DUP 9,710 202 197
Spiked Sample 12/13 UF CSs 5.370 0.211 0.256
Average of Spiked Value 9,787 5.153
Standard Deviation of Spiked Values 142 0.576
Spiked Concentration 10,000 5
Ratio of Result/Spiked Value 0.98 1.03
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Table 5-38. Quality Assurance Sample Results for Radiochemical Analysis by GEL of Water Samplesin 20002P (pCi/L) (Cont.)

Gross Gross

Date F/UF  Code 238py 239,240py 241Am Alpha Beta
DI Blank 08/03 UF CS
DI Blank 09/26 UF CS  -0.00430.0044 0.0318 0.0000 1.0100 0.0117 0.0270 0.0109 0.0279 0.081 0.282 1.180 -0.452 0.682 2.490
DI Blank 09/26 UF DUP
DI Blank 09/27 UF CS
DI Blank 11/15 UF  CS
DI Blank 12/19 UF CS
Average of Blank Values
Standard Deviation of Blank Values
Spiked Sample 0926 UF CS 0.1060 0.0407 0.0360 0.1200 0.0474 0.0978 0.1150 0.0217 0.0257 0.693 0.456 1.400 10.600 1.050 2.360
Spiked Sample 10/27 UF  CS 0.0880 0.0287 0.0697 0.1160 0.0319 0.0666 0.1170 0.0224 0.0269 0.314 0.211 0.641  8.530 0.633 1.360
Spiked Sample 10/27 UF DUP  0.1880 0.0368 0.0247 0.1040 0.0247 0.0312
Spiked Sample 12/06 UF CS 0.1640 0.0268 0.0275 0.0932 0.0207 0.0346 0.1320 0.0315 0.0498 0.016 0.254 0.747  9.860 0.774 1.750
Spiked Sample 12/06 UF  DUP
Spiked Sample 12/13 UF  CS
Average of Spiked Value 0.1365 0.1083 0.1213
Standard Deviation of Spiked Values 0.0472 0.0121
Spiked Concentration 0.1000 0.1000 0.1000
Ratio of Result/Spiked Value 1.37 1.08 121

aThree colums are listed: the first is the value; the second is the radioactive counting uncertainties (1 std. dev.); the third is the minimum detectable activity. Radioactivity counting
uncertainties may be less than analytical method uncertainties.
bSee Appendix B for an explanation of negative numbers.

CExplanation in text.
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Table 5-39. Quality Assurance Sample Results for Radiochemical Analysis of Water Samplesby CST in 20002 (pCi/L®)

Gross Gross Gross

Date Code® 3H 137Cs 234y 235,236 238y 238py 239,240p 241Am Alpha Beta Gamma
DI Blank 02/15 CS 0.002 0014 0011 0.012 -0.002 0.009
DI Blank 06/26 CS —70 430 -09110.28 0.022 0.026 0.002 0.015 0.035 0.021 0.009 0.008 0.005 0.005 -0.011 0.020 0.8 12 14 11 383 488
DI Blank 07/26 CS 600 440 -1.08 858 0.009 0.009 -0.007 0.005 0.21 0.010 -0.003 0.003 0.017 0.008 0.010 0.008 -02 02 01 02 4355 538
DI Blank 08/01 CS 420 430 -053 175 0008 0.015 0008 0.008 0.018 0.010 0.025 0.009 0.005 0.006 0.020 0.008 00 00 -04 07 3354 532
Analytical Detection Limit 700 4.00 0.040 0.040 0.040 3.0 3.0 120.0
Average of Blank Values 317 433 -0.84 687 0013 0017 0001 0009 0.025 0014 0.010 0.007 0.09 0.006 0.006 0012 02 05 04 07 2697 519
Standard Deviation of Blank Values 347 0.28 0.008 0.008 0.009 0.014 0.007 0.016 05 0.9 206.6
Spiked Sample 04/05 CS 061 551 0.101 0.018 0.113 0.018 0.095 0020 1.1 1.3 105 36 564 503
Spiked Sample 05/03 CS 8290 990 -0.69 210 -0.001 0.014 -0.009 0.005 0.004 0.007 0.144 0.027 0.190 0.030 0.056 0.018 00 00 7.8 29 520 489
Spiked Sample 07/18 CS —0.65 450 -0.014 0014 0.006 0.010 0.001 0.009 0.117 0.020 0.116 0.020 0.096 0.019 03 06 9.7 37 451 512
Spiked Sample 08/16 CS 8770 1,000 -0.43 1.87 -0.018 0.039 —0.006 0.013 0.000 0.008 0.081 0.018 0.108 0.022 0.118 0024 06 1.2 93 34 1965 49.9
Average of Spiked Value 8530 995 0.111 0021 0.132 0.023 0.091 0.020
Standard Deviation of Spiked Values 339 0.026 0.039 0.026
Spiked Concentration 10,000 0.100 0.100 0.100
Ratio of Result/Spiked Value 0.85 111 1.32 0.91

aTwo colums are listed: the first is the value; the second is the radioactive counting uncertainties (1 std. dev.). Radioactivity counting uncertainties may be less than analytical method uncertainties.
bSee Appendix B for an explanation of negative numbers.
CCS: Customer Sample.
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Table 5-40. Quality Assurance Sample Resultsfor Metals Analysis by GEL of Water Samplesin 2000 (ug/L)

Station Name Date F/UF Code Ag Al As B Ba Be Cd Co Cr Cu Fe Hg
DI Blank 09/26 UF CS GELC <1 24 <3 8.0 <1 <0.5 <0.6 1.5 1 <2 <20 <0.1
Spiked Sample 0926 UF CS GELC 26 21 <3 <5 507 <05 <06 <0.6 <1 <2 <20 a
Spiked Sample 10/27 UF CS GELC 24 <23 <3 3 490 <0.5 <0.6 <0.6 <1 <2 6 4.3
Spiked Sample 12/06  UF CS GELC 24 <23 <3 <5 486 <05 <06 <06 <1 <2 15 55
Average of Spiked Value 25 494 4.9
Standard Deviation of Spiked Values 11 11.2 0.9
Spiked Concentration 25 500 5.0
Ratio of Result/Spiked Value 0.99 0.99 0.98
Table 5-40. Quality Assurance Sample Resultsfor MetalsAnalysisby GEL of Water Samplesin 2000 (ug/L) (Cont.)

Station Name Date F/UF Code Mn Mo Ni Pb Sb Se Sn Sr Ti V Zn
DI Blank 09/26 UF CS GELC <12 <1 <3 <2 <0.7 <2 <2 <0.5 0.43 <1 <4
Spiked Sample 09/26 UF CS GELC <12 <1 <3 9 <0.7 <2 <0.5 0.11 <1 <4
Spiked Sample 10/27 UF CS GELC 0.8 <1 <3 8 <0.1 <2 <2 <0.5 0.02 <1 <1
Spiked Sample 12/06 UF CS GELC <12 <1 <3 7 0.2 <2 <2 <0.5 0.02 <1 <1
Average of Spiked Value 8

Standard Deviation of Spiked Values 1.0

Spiked Concentration 8

Ratio of Result/Spiked Value 1.07

2See explaination in text.
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Table 5-41. Quality Assurance Sample Resultsfor MetalsAnalysisby CST of Water Samplesin 2000 (ug/L)

Date F/UF Code Ag Al As B Ba Be Cd Co Cr Cu Fe Hg
DI Blank 06/26 UF CsS CsT <6 170 <2 <75 28 2 <3 8 10 5 <50
DI Blank 06/26 UF CS CsT <6 <580 <2 <75 2 2 <3 <6 <5 <4 <50
DI Blank 07/26 UF CS CsT 9 <270 <2 10 <2 <1 <3 <6 <5 <4 <30
DI Blank 07/26 UF CS CsT <0.1
DI Blank 08/01 UF CS CsT <6 51 <3 <18 <2 <1 <3 <6 <5 37 42 <0.1
Spiked Sample 04/05 UF CS CSsT <22 <100 <2 <39 513 <2 <3 <6 <5 <25 <30 2.3
Spiked Sample 05/03 UF CS CST 26 <40 <3 <9 506 <1l <3 <6 <5 <4 <40 1.8*
Spiked Sample 07/18 UF CS CsT 32 <40 <2 <9 464 <1 <3 <6 <5 <4 <30 4.5
Spiked Sample 08/16 UF Cs CsT 17 <40 <2 <9 461 <1 <3 <6 <5 4 <30 4.8
Spiked Sample 08/16 UF CS CST
Average of Spiked Value 25 486 3.0
Standard Deviation of Spiked Values 8 27 2.0
Spiked Concentration 25 500 5.0
Ratio of Result/Spiked Value 1.00 0.97 0.67*
Table 5-41. Quality Assurance Sample Resultsfor MetalsAnalysisby CST of Water Samplesin 2000 (ug/L) (Cont.)

Date F/UF Code Mn Mo Ni Pb Sh Se Sn Sr Ti \% Zn
DI Blank 06/26 UF CS CST <1 40 <20 <5 <3 60 53 14 14
DI Blank 06/26 UF CS CsT <1 <43 <20 <2 <3 3 <60 <2 <12 42
DI Blank 07/26 UF CsS CsT 3 <10 <20 <2 <3 <60 <1 <7 <10
DI Blank 07/26 UF CS CST <4
DI Blank 08/01 UF CsS CsT <2 <10 <20 <5 <3 <3 <60 <1 <7 <10
Spiked Sample 04/05 UF CS CST <3 <10 <20 7 <3 <3 <60 <2 <7 <10
Spiked Sample 05/03 UF CS CsT <4 <10 <20 8 <3 <3 <60 <1 <7 <10
Spiked Sample 07/18 UF CsS CsT <5 <10 <20 <2 <3 <3 <60 <1 <7 <10
Spiked Sample 08/16 UF Cs CsT <1 <10 <20 7 <3 <60 <1 <7 <10
Spiked Sample 08/16 UF CsS CsT 3
Average of Spiked Value 7
Standard Deviation of Spiked Values 1
Spiked Concentration 8
Ratio of Result/Spiked Value 0.98

* Explanation in text.
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5. Surface Water, Groundwater, and Sediments

Table 5-42. QAP 51 September 1999, Paragon Analytics, Inc.

Reported Reported EML2 EML? Reported/
Radionuclide Value Error Value Error EML2 EvaluationP
Soil
228/ ¢ 159 27 124 438 1.28 A
241Am 2.46 0.72 144 019 171 A
212p; 158 31 140 14 1.13
214Bj 87 15 69.5 1.8 1.25 A
BqU 424 35 401 8.7 1.06 A
137cs 271 45 204 5 1.33 A
40K 1,000 170 780 27 1.28 A
212pp 173 29 127 4.8 1.36 A
214pp 99 17 72 0.42 1.38 A
239py 35 0.76 3.2 0.5 1.09 A
0gr 135 3.9 13 0.47 1.04 A
234Th 318 79 198 5.6 1.61 A
234y 207 25 190 5.2 1.09 A
238y 209 25 202 7.2 1.04 A
Water
241Am 0.98 0.13 085 0.1 1.15 A
BqU 0.86 0.11 076 0.04 1.13 A
80Co 50.8 8.4 52.4 2.2 0.97 A
137cs 80 14 76 34 1.05 A
S5Fe 39.1 8.3 53 2 0.74
3H 78 11 80.7 3.7 0.97 A
63N 113 16.1 114 10 0.99 A
238py, 0.83 0.12 0.79 0.08 1.05 A
239py 0.93 0.13 087 0.1 1.07 A
0gr 1.71 0.31 172 01 0.99 W
234y 0.469 0.083 037 002 1.27 A
238y 0.377 0.071 036 002 1.05 A

aEnvironmental Measurements L aboratory.
bA = Acceptable
W = Acceptable with Warning

N = Not Acceptable

pCi/g or mL = Bq x 0.027
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5. Surface Water, Groundwater, and Sediments

Table 5-43. QAP 52 June 2000, Par agon Analytics, Inc.
Reported Reported EML2& EML?2 Reported/

Radionuclide Value Error Value Error EML2 EvaluationP

Soil
228 ¢ 113.000 23.000 97.600  4.200 1.158 A
241Am 3.810 0.800 3360 0.510 1.134 A
212g; 92.000 55.000 106.000  7.000 0.868 A
214B; 91.000 19.000 86.700  3.800 1.050 A
BqU 246.000 22.000 229.000 23.000 1.074 A
37cs 408.000 68.000 339.000 9.300 1.204 A
40K 887.000 158.000 811.000 29.000 1.094 A
212pypy 117.000 20.000 97.300  4.600 1.202 A
214pp 106.000 21.000 86.500  6.800 1.225 A
238py 18.700 2.800 18.600  0.500 1.005 A
239py 7.200 1.300 7.000 0.340 1.029 A
90gy 22.600 4.700 20.200  0.200 1.119 A
234y 116.000 15.000  111.000 11.000 1.045 A
238y 121.000 16.000  114.000 12.000 1.061 A
ug/g U 9.900 1.300 9.150 0.910 1.082 A

Water
241Am 1.930 0.260 1950 0.180 0.990 A
BqU 1.110 0.130 0.995  0.087 1.116 A
60Co 49.200 8.300 48900 1.800 1.006 A
37cs 105.000 17.000  103.000  4.000 1.019 A
3H 91.000 14.000 79.400  2.500 1.146 A
63Nj 153.000 38.000 112.000 11.000 1.366 A
238py 0.950 0.140 0.944  0.040 1.006 A
239py 0.880 0.130 0.918  0.030 0.959 A
90gy 2.900 0.520 3390 0.120 0.855 W
234y 0.560 0.093 0482  0.040 1.162 A
238y 0.519 0.088 0492  0.040 1.055 A
pg/L U 0.040 0.005 0.040  0.003 1.010

agnvironmental Measurements L aboratory.
PA = Acceptable

W = Acceptable with Warning

N = Not Acceptable

pCi/g or mL = Bq % 0.027
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5. Surface Water, Groundwater, and Sediments

Table 5-44. QAP 53 December 2000, Paragon Analytics, Inc.

Reported Reported EML?2 EML2 Reported/
Radionuclide Value Error Value Error EML?2 Evaluation®
Soil
228/ ¢ 88.000  14.700 80.200  3.600 1.097 A
241Am 11.000  21.000 8270  0.700 1.330 A
212g; 67.600  29.200 80.500  6.600 0.840 A
214B;j 71.100 18.200 83.300  4.200 0.854 W
BqU 309.000  27.000 327.000 11.000 0.945 A
137cs 1,163.000 147.000  1,020.000 51.000 1.140 A
40K 808.000  113.000 713.000 38.000 1.133 A
212pyp 87.400 14.300 79.300  4.300 1.102 A
214pp 84.700 13.700 86.300  4.300 0.981 A
238py 19.200 2.800 19.100  0.200 1.005 A
239py 18.200 2.900 16.800  0.300 1.083 A
90gy 50.900 9.700 50.400  2.000 1.010 A
234Th 211.000  84.000 148.000  10.000 1.426 A
ug/g U 10.800 1.500 13.200  0.500 0.818 A
234y 148.000 19.000 157.000  10.000 0.943 A
238y 152.000  19.000 163.000  10.000 0.933 A
Water
241Am 1.250 0.170 1.190  0.045 1.050 A
BqU 0.920 0.100 0916 0031 1.004 A
60Co 72.000 9.000 73.700  2.900 0.977 A
137cs 65.600 9.100 67.000  3.500 0.979 A
3H 99.000  17.000 91.300  0.300 1.084 A
238py 0.740 0.100 0.786  0.011 0.941 A
239py 0.590 0.080 0591 0021 0.998 A
90gy 4.610 0.850 4530 0.120 1.018 A
pg/L U 0.020 0.004 0.030  0.001 0.658 N
234y 0.480 0.070 0481  0.023 0.998 A
238y 0.350 0.060 0.368  0.012 0.951 A

aEnvironmental Measurements L aboratory.

PA = Acceptable
W = Acceptable with Warning

N = Not Acceptable

pCi/g or mL = Bq x 0.027
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5. Surface Water, Groundwater, and Sediments
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Table 5-45. QAP 51 September 1999, General Engineering L abs

Reported Reported EML2 EML?2 Reported/
Radionuclide Value Error Value Error EML2 EvaluationP
Soil
228 ¢ 131 20.4 124 438 1.06 A
241Am 1.69 0.311 144 019 1.17 A
212g; 82.9 14.2 140 14 0.59 A
214B;j 885 11.3 69.5 1.8 1.27 W
137cs 217 24.2 204 5 1.06 A
40K 914 97.3 780 27 1.17 A
212pyp 142 16.1 127 438 1.12 A
214pp 102 12.6 72 0.42 1.42 W
239py 2.75 0.419 3.2 0.5 0.86 W
90gy 9.8 1.07 13 0.47 0.75 W
234Th 188 45 198 5.6 0.95 A
234y 183 235 190 5.2 0.96 A
238y 197 25.1 202 7.2 0.98 A
ug/g U 15.1 0.16 16.3 0.3 0.93 A
Water
241am 0.984 0.139 085 01 1.16 A
60Co 54.8 5.91 52.4 2.2 1.05 A
37cs 77.6 8.24 76 34 1.02 A
S5Fe 45.8 10.6 53 2 0.86 A
GrossAlpha 1,790 43.9 1,580 20 1.13 A
Gross Beta 969 24.7 740 40 1.31 A
3H 84.2 9.3 80.7 3.7 1.04 A
63Nj 115 2.65 114 10 1.01 A
238py 0.857 0.144 079 008 1.09 A
239py 0.934 0.155 087 01 1.07 A
90gy 1.77 0.066 172 01 1.03 A
234y 0.386 0.063 037 002 1.04 A
238y 0.39 0.063 036 002 1.08 A
pg/L U 0.032 0.001 0.03 001 1.07 A

aEnvironmental Measurements L aboratory.
PA = Acceptable
W = Acceptable with Warning

N = Not Acceptable

pCi/g or mL = Bq x 0.027
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5. Surface Water, Groundwater, and Sediments

Table 5-46. QAP 52 June 2000, General Engineering Laboratories

Reported Reported EML? EML? Reported/
Radionuclide Value Error Value Error EML2 EvaluationP
Soil
228 ¢ 108.000 16.600 97.600  4.200 1.107 A
241am 3.530 0.507 3360 0510 1.051 A
212g; 63.300  17.900 106.000  7.000 0.597 A
214B; 94.800  14.000 86.700  3.800 1.093 A
37cs 349.000  38.200 339.000  9.300 1.029 A
40K 850.000  94.500 811.000  29.000 1.048 A
212pypy 110.000 12.900 97.300  4.600 1.131 A
214pp 106.000  12.800 86.500  6.800 1.225 A
239py 5.000 1.470 7.000 0.340 0.714 W
90gy 14.300 1.320 20.200  0.200 0.708 W
234Th 114.000  33.300 130.000  5.000 0.877 A
234y 110.000  13.100 111.000  11.000 0.991 A
238y 113.000 13.400 114.000 12.000 0.991 A
ug/g U 8.160 0.200 9.150 0.910 0.892
Water
241Am 2.530 0.305 1.950 0.180 1.297 W
60Co 51.400 5.320 48.900  1.800 1.051 A
37cs 104.000  10.900 103.000  4.000 1.010 A
S5Fe 31.600 1.730 33.100 0.700 0.955 A
GrossAlpha ~ 1,752.000 42,700  1,700.000 170.000 1.031 A
Gross Beta 932.000  24.500 690.000  70.000 1.351 W
3H 81.100 6.080 79.400  2.500 1.021 A
63Nj 134.000 4.640 112.000 11.000 1.196 A
238py 1.340 0.239 0.944  0.040 1.419 N
239py 1.260 0.225 0.918  0.030 1.373 W
90gy 3.130 0.260 3390 0.120 0.923 A
234y 0.470 0.057 0482  0.040 0.975 A
238y 0.490 0.059 0492  0.040 0.996 A
pg/L U 0.044 0.001 0.040  0.003 1.103

agnvironmental Measurements L aboratory.

PA = Acceptable
W = Acceptable with Warning

N = Not Acceptable

pCi/g or mL = Bq % 0.027
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5. Surface Water, Groundwater, and Sediments

Table 5-47. QAP 53 December 2000, General Engineering Labs
Reported Reported EML? EML? Reported/

Radionuclide Value Error Value Error EML2 Evaluation®

Soil
228 ¢ 80.300 13.700 80.200 3.600 1.001 A
241Am 9.550 4.330 8.270 0.700 1.155 A
212g; 52.900 13.800 80.500 6.600 0.657 A
214B; 74.200 11.400 83.300 4.200 0.891 A
37cs 1,120.000 153.000  1,020.000  51.000 1.098 A
40K 858.000 86.200 713.000  38.000 1.203 A
212pyp 88.100 10.200 79.300 4.300 1.111 A
214pp 87.900 11.500 86.300 4.300 1.019 A
239py 17.400 2.070 16.800 0.300 1.036 A
90gy 41.100 1.910 50.400 2.000 0.815 A
234Th 113.000 41.500 148.000  10.000 0.764 W
ug/g U 8.930 0.330 13.200 0.500 0.677 A
234y 132.000 13.600 157.000  10.000 0.841 W
238y 134.000 13.700 163.000  10.000 0.822 W

Water
241Am 1.330 0.130 1.190 0.045 1.118 A
60Co 76.200 5.380 73.700 2.900 1.034 A
37cs 68.100 5.000 67.000 3.500 1.016 A
GrossAlpha  964.000 33.900 1,070.000 100.000 0.901 A
GrossBeta  1,020.000 25.200 950.000  90.000 1.074 A
3H 105.000 9.210 91.300 0.300 1.150 A
238py 0.760 0.090 0.786 0.011 0.967 A
239py 0.590 0.070 0.591 0.021 0.998 A
90gy 3.600 0.190 4.530 0.120 0.795 W
pg/L U 0.020 0.001 0.030 0.001 0.658 N
234y 0.390 0.040 0.481 0.023 0.811 W
238y 0.320 0.040 0.368 0.012 0.870 W

aEnvironmental Measurements L aboratory.
PA = Acceptable

W = Acceptable with Warning

N = Not Acceptable

pCi/g or mL = Bq x 0.027
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5. Surface Water, Groundwater, and Sediments

Table 5-48. QAP 51 September 1999, Chemical Sciences and Technology Division,
LosAlamos National Laboratory

Reported Reported EML?2 EML? Reported/
Radionuclide Value Error Value Error EML2 Evaluation®
Soil
228/ ¢ 151 17 124 48 1.22 A
228/ ¢ 174 19 124 48 1.40 W
228/ ¢ 144 16 124 48 1.16 A
241Am 3.13 0.37 1.44 0.19 2.17 W
241Am 1.88 0.37 1.44 0.19 1.31 A
241Am 2.26 0.37 1.44 0.19 1.57 W
212B; 119 15 140 14 0.85 A
212B; 107 14 140 14 0.76 A
212B; 107 13 140 14 0.76 A
214B; 99 11 69.5 1.8 1.42 N
214B; 117 13 69.5 1.8 1.68 N
214B; 92 10 69.5 1.8 1.32 W
B37cs 268 28 204 5 1.31 W
B37cs 262 28 204 5 1.28 W
B37cs 236 25 204 5 1.16 A
212pp 138 15 127 48 1.09 A
212pp 156 17 127 48 1.23 W
212pp 147 16 127 48 1.16 A
214pp 85 9 72 0.42 1.18 A
214pp 93 10 72 0.42 1.29 W
214pp 87 10 72 0.42 1.21 A
239py 13.41 0.61 3.2 0.5 4.19 N
239py 9.59 0.49 3.2 0.5 3.00 N
234Th 338 39 198 5.6 1.71 W
234Th 562 70 198 5.6 2.84 N
234Th 423 48 198 5.6 2.14 N
ug/g U 16.01 1.6 16.3 0.3 0.98 A
ug/g U 16.46 1.65 16.3 0.3 1.01 A
ug/g U 15.72 1.57 16.3 0.3 0.96 A
Water
241Am 0.856 0.024 0.85 0.1 1.01 A
241Am 0.845 0.024 0.85 0.1 0.99 A
241Am 0.903 0.026 0.85 0.1 1.06 A
80Co 59.1 6.3 52.4 2.2 1.13 A
80Co 57.6 6.2 52.4 2.2 1.10 A
80Co 58 6.2 52.4 2.2 1.11 A
137cs 87.6 9.3 76 34 1.15 A
137cs 85.9 9.1 76 34 1.13 A
137cs 90.7 9.6 76 34 1.19 W
GrossAlpha 1,713 353 1,580 20 1.08 A
GrossAlpha 1,676 346 1,580 20 1.06 A
GrossAlpha 1,772 364 1,580 20 112 A
Gross Beta 1,021 223 740 40 1.38 W
Gross Beta 1,006 221 740 40 1.36 W
Gross Beta 1043 227 740 40 141 W

Environmental Surveillance at Los Alamos during 2000

373



5. Surface Water, Groundwater, and Sediments

374

Table 5-48. QAP 51 September 1999, Chemical Sciences and Technology Division,

LosAlamos National Laboratory (Cont.)

Reported Reported EML?2 EML?2 Reported/

Radionuclide Value Error Value Error EML?2 Evaluation®
Water (Cont.)

3H 80 27.4 80.7 3.7 0.99 A
3H 76.6 27.4 80.7 3.7 0.95 A
3H 68.1 26.6 80.7 3.7 0.84 A
238py 0.788 0.022 0.79 0.08 1.00 A
238py 0.766 0.019 0.79 0.08 0.97 A
238py 0.79%4 0.02 0.79 0.08 1.01 A
239py 0.866 0.024 0.87 0.1 1.00 A
239py 0.83 0.02 0.87 0.1 0.95 A
239py 0.845 0.021 0.87 0.1 0.97 A
90gy 1.78 0.21 1.72 0.1 1.04 A
90gy 1.65 0.18 1.72 0.1 0.96 A
90gy 1.95 0.22 1.72 0.1 1.13 A

agnvironmental Measurements L aboratory.
PA = Acceptable

W = Acceptable with Warning

N = Not Acceptable

pCi/g or mL = Bq x 0.027
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5. Surface Water, Groundwater, and Sediments

Table 5-49. MAPEP 99 W7 June 2000, Par agon Analytics, Inc.

Reported Reported MAPEP Reported/

Analyte Value Error Value MAPEP Units Evaluation?
As 0.21 0.203 1.03 (mg/L) A
Ba 51.1 50.8 1.01 (mg/L) A
Be 0.507 0.508 1.00 (mg/L) A
cd 0.3 0.305 0.98 (mg/L) A
Se 0.194 0.203 0.96 (mg/L) A
Ag 1.22 (mg/L)
Tl 0.511 0.508 1.01 (mg/L) A
U-Total NR 0.036
238 NR 0.036
\Y; 0.72 0.711 1.01 (mg/L) A
Zn 4.92 5.08 0.97 (mg/L) A
241Am 0.655 0.04 0.635 1.03 (Bg/L) A
134cs 72.8 6.65 82.9 0.88 (Bg/L) A
137cs 68.6 5.72 72.7 0.94 (Bg/L) A
57Co 93.2 7.71 96.8 0.96 (Bg/L) A
60Co 267 22 270 0.99 (Bg/L) A
55Fe NR 97
54Mn 392 32.4 395 0.99 (Bg/L) A
63N 174 21.8 157 1.11 (Bg/L) A
238py 0.33 0.02 0.32 1.03 (Bg/L) A
239,240py 0.01 0 (Bg/L)
90gr 7.23 0.65 8.19 0.88 (Bg/L) A
234,233 0.449 0.03 0.428 1.05 (Bg/L) A
235 0.0304 0 (Bg/L)
238 0.449 0.03 0.444 1.01 (Bg/L) A
657n 231 19.4 220 1.05 (Bg/L) A
aF ags:

A = Result acceptable Bias <20%

W = Result acceptable with warning 20% < Bias <30%

N = Result not acceptable Bias > 30%

L = Uncertainty potentially too low (for infomation purposes only)

H = Uncertainty potentially too high (for information purposes only)

QL

Detection Limit

RW = Report Warning
NR = Not Reported
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5. Surface Water, Groundwater, and Sediments

Table 5-50. MAPEP 99 W7 June 2000, General Engineering Laboratories|Inc.
Reported Reported MAPEP Reported/

Analyte Value Error Value MAPEP Units  Evaluation?
As 0.208 0.04 0.203 1.02 (mg/L) A
Ba 50.5 10.1 50.8 0.99 (mg/L) A
Be 0.52 0.1 0.508 1.02 (mg/L) A
Cd 0.314 0.06 0.305 1.03 (mg/L) A
Se 0.202 0.04 0.203 1.00 (mg/L) A
Ag 1.08 0.21 (mg/L)

Tl 0.538 0.1 0.508 1.06 (mg/L) A
U-Total NR 0.036

238y NR 0.036

\Y 0.753 0.15 0.711 1.06 (mg/L) A
Zn 5.17 1.03 5.08 1.02 (mg/L) A
241Am 0.725 0.13 0.635 1.14 (Bg/L) A
134cs NR 82.9

137cs 67 7.84 72.7 0.92 (Bg/L) A
5Co 89.9 11.1 96.8 0.93 (Bg/L) A
60Co 271 311 270 1.00 (Bg/L) A
S5Fe 735 8.84 97 0.76 (Bg/L) W
54Mn 388 49.9 395 0.98 (Bg/L) A
63Nj 131 8.4 157 0.83 (Bg/L) A
238py, 0.36 0.06 0.32 1.13 (Bg/L) A
239,240py 0.00345 0 (Bg/L)

90gr 5.84 0.37 8.19 0.71 (Bg/L) w
234,233 0.477 0.06 0.428 1.11 (Bg/L) A
238 0.481 0.06 0.444 1.08 (Bg/L) A
657n 234 27.6 220 1.06 (Bg/L) A
aFlags:

A = Result acceptable Bias <2%

W = Result acceptable with warning 20% < Bias <30%

N = Result not acceptable Bias > 30%

L = Uncertainty potentially too low (for infomation purposes only)
H = Uncertainty potentially too high (for information purposes only)
QL = Detection Limit

RW = Report Warning

NR = Not Reported
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5. Surface Water, Groundwater, and Sediments

Table 5-51. MAPEP 99 W7 June 2000, Chemical Sciences and Technology Division,

Los Alamos National Laboratory

Reported Reported

MAPEP Reported/

Analyte Value Error Value MAPEP Units  Evaluation?
Sh 0.0003 0 (mg/L)

As 0.238 0.02 0.203 1.17 (mg/L) A
Ba 45 45 50.8 0.89 (mg/L) A
Be 0.46 0.04 0.508 0.91 (mg/L) A
Cd 0.26 0.02 0.305 0.85 (mg/L) A
Cr 0.002 0 (mg/L) A
Cu 0 0 (mg/L) w
Pb 0.001 0 (mg/L) A
Ni 0 0.01 (mg/L) W
Se 0.209 0.01 0.203 1.03 (mg/L) A
Ag 0.03 0 (mg/L)

Th 0.477 0.01 0.508 0.94 (mg/L) A
U-Total NR 0.036

238y NR 0.036

Y, 0.63 0.06 0.711 0.89 (mg/L) A
Zn 4.4 0.44 5.08 0.87 (mg/L) A
241Am 0.64 0.02 0.635 1.01 (Bg/L) A
134cs NR 82.9

137cs 73 8 72.7 1.00 (Bg/L) A
5Co 96 1 96.8 0.99 (Bg/L) A
60Co 269 30 270 1.00 (Bg/L) A
S5Fe NR 97

5Mn 403 45 395 1.02 (Bg/L) A
63N NR 157

238py 0.32 0.02 0.32 1.00 (Bg/L) A
239,240p 0.01 0.01 (Bg/L)

90gr 321 0.54 8.19 0.39 (Bg/L) N
234,233 7.77 0.77 0.428 18.15 (Bg/L) N
238 8.23 0.78 0.444 18.54 (Bg/L) N
657n 230 26 220 1.05 (Bg/L) A
aFlags:

A = Result acceptable Bias <20%

W = Result acceptable with warning 20% < Bias <30%

N = Result not acceptable Bias > 30%

L = Uncertainty potentially too low (for infomation purposes only)
H = Uncertainty potentially too high (for information purposes only)

QL
RW
NR

= Detection Limit
= Report Warning
= Not Reported
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Table 5-52. MAPEP 00 S7 December 2000, Paragon Analytics, Inc.
Reported Reported MAPEP Reported/

Analyte Value Error Value MAPEP  Units Evaluation?
As 8.16 mg/kg A
Ba 459 425.3 1.08 ma/kg A
Be 89.3 84.9 1.05 ma/kg A
Cd 13.2 14.27 0.93 ma/kg A
Cr 22.5 27.1 0.83 mg/kg A
Pb 67.8 61.3 111 ma/kg A
Ni 441 443 1.00 ma/kg A
Se 9.29 7.46 1.25 mag/kg W
U-Total NR 7.53

238y NR 7.48

Y, 129 122.6 1.05 mg/kg A
Zn 69.4 80.3 0.86 mg/kg A
2A1Am 59 7.66 61.1 0.97 Ba/kg A
134cg 937 118 1,047 0.89 Ba/kg A
137Cs 976 123 930 1.05 Ba/kg A
57Co 959 121 949 1.01 Ba/kg A
60Co 1,160 146 1,180 0.98 Ba/kg A
S4Mn 1,130 143 1,023 1.10 Ba/kg A
63Nj 975 126 960 1.02 Ba/kg A
238py 0.5063 0.239 Ba/kg A
239,240p, 69.9 8.72 74.4 0.94 Ba/kg A
40K 739 102 652 1.13 Ba/kg A
0gy 319.4 58 304 1.05 Ba/kg A
234,233 88.7 11.2 90 0.99 Ba/kg A
235 7.65 1.33 Ba/kg

238 89.3. 11.2 93 Ba/kg A
65Zn 1,680 218 1,540 1.09 Ba/kg A
Phenol 727 589 1.23 pna/kg A
1,3-dichlorobenzene 382 333 1.15 pno/kg A
Nitrobenzene 611 546 112 pno/kg A
2-Nitrophenol NR 104

Naphthalene 583 517 1.13 pna/kg A
2,6-Dichlorophenol NR 230 pna/kg

2,4 Dinitrotoluene 747 708 1.06 pa/kg A
2,4 Dinitrophenol 546 629 0.87 pno/kg A
Diethylphthal ate 1,040 1,038 1.00 pno/kg A
Anthracene NR 155

Pyrene 545 444 1.23 pna/kg A
Benzo(a)anthracene 660 594 111 pna/kg A
Bis(2-ethylhexyl)phthalat 5,130 5,420 0.95 pa/kg A
aFlags:

A = Result acceptable Bias <20%

W = Result acceptable with warning 20% < Bias <30%

N = Result not acceptable Bias <30%

L = Uncertainty potentially too low (for information purposes only)
H = Uncertainty potentially too high (for information purposes only)
QL = Detection Limit

RW = Report Warning

NR = Not Reported
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5. Surface Water, Groundwater, and Sediments

Table 5-53. MAPEP 00 S7 December 2000, General Engineering Laboratories

Reported Reported

MAPEP Reported/

Analyte Value Error Value MAPEP Units Evaluation®
As 6.84 1.37 ma/kg A
Ba 435 87 4253 1.02 mg/kg A
Be 81.7 16.3 84.9 0.96 mg/kg A
Cd 12 2.4 14.27 0.84 mg/kg A
Cr 24.1 4.82 27.1 0.89 mg/kg A
Pb 60 12 61.3 0.98 ma/kg A
Ni 41.9 8.38 44.3 0.95 mg/kg A
Se 6.83 1.37 7.46 0.92 mg/kg A
T 0.379 0.076 mg/kg A
U-Total NR 7.53

238y NR 7.48

\% 126 25.2 122.6 1.03 mg/kg A
Zn 69.1 13.8 80.3 0.86 mg/kg A
241Am 64.1 15.7 61.1 1.05 Ba/kg A
134cs 901 117 1,047 0.86 Ba/kg A
137cs 1,020 160 930 1.10 Ba/kg A
57Co 1,040 126 949 1.10 Ba/kg A
60Co 1,330 130 1,180 1.13 Ba/kg A
S5Fe 652 30.8 Ba/kg N
Mn 1,210 197 1,023 1.18 Ba/kg A
63N 668 63.5 960 0.70 Ba/kg N
238py -0.546 25.8 Ba/kg A
239,240py 62.3 14.8 74.4 0.84 Ba/kg A
40K 844 106 652 1.29 Ba/kg W
0gr 146 5.39 304 0.48 Ba/kg N
234,233 777 20.1 90 0.86 Ba/kg A
238 96.4 23.1 93 1.04 Ba/kg A
65z7n 1,990 232 1,540 1.29 Ba/kg w
Phenol 677 589 1.15 pno/kg A
1,3-Dichlorobenzene 385 333 1.16 pno/kg A
Nitrobenzene 498 546 0.91 pno/kg A
2-Nitrophenol NR 104

Naphthalene 471 517 0.91 po/kg A
2,6-Dinitrotoluene 1,300 1,572 0.83 po/kg A
2,4-Dinitrotoluene 614 708 0.87 pno/kg A
2,4Dinitrophenol 793 629 1.26 pno/kg A
4-Nitrophenol NR 56.4

Diethylphthalate 930 1,038 0.90 po/kg A
Anthracene 146 155 0.94 po/kg A
Pyrene 382 444 0.86 po/kg A
Benso(a)anthracene 460 594 0.77 pno/kg A
Bis(2-ethylhexyl)phthal at NR 5,420

aFlags:

A = Result acceptable Bias <20%
W = Result acceptable with warning 20% < Bias <30%
N = Result not acceptable Bias <30%
L = Uncertainty potentially too low (for information purposes only)
H = Uncertainty potentially too high (for information purposes only)

QL = Detection Limit
RW = Report Warning
NR = Not Reported
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5. Surface Water, Groundwater, and Sediments

Table 5-54. MAPEP 00 S7 November 2000, Chemical Sciences and Technology
Division, Los Alamos National L aboratory

Reported Reported MAPEP Reported/

Analyte Value Error Value MAPEP  Units Evaluation®
As 5.57 0.50 mg/kg A
Ba 383.3 38.30 425.3 .90 mg/kg A
Be 76.33 7.63 84.9 .90 mg/kg A
Cd 12.33 1.23 14.27 .86 mg/kg A
Cr 25.67 2.57 27.1 95 mg/kg A
Pb 65.67 2.00 61.3 1.07 mg/kg A
Ni 37.33 4.22 44.3 84 mg/kg A
Se 6.07 0.53 7.46 81 mg/kg A
TI 0.2 0.01 mg/kg A
Totaly NR 7.53

238y NR 7.48

\Y 106.7 10.70 122.6 .87 mg/kg A
Zn 78.67 7.87 80.3 .98 mg/kg A
241Am NR 61.1

134cs 824 92.00 1,047 79 Ba/kg W
137cs 790 88.00 930 83 Ba/kg A
5Co 782 87.00 949 .82 Ba/kg A
60Co 1,009 112.00 1,180 .85 Ba/kg A
54Mn 900 100.00 1,023 .88 Ba/kg A
63N NR 960

238py 0.36 0.06 Ba/kg N
239,240p, 50.7 1.50 74.4 .68 Ba/kg N
40K 547 66.00 652 84 Ba/kg A
90gy NR 304

234,233 66.2 2.80 90 74 Ba/kg w
238 69.2 2.90 93 74 Ba/kg w
657n 1,387 155.00 1,540 .90 Ba/kg A
aFlags:

A = Result acceptable Bias <20%

W = Result acceptable with warning 20% < Bias <30%

N = Result not acceptable Bias >30%

L = Uncertainty potentially too low (for information purposes only)
H = Uncertainty potentially too high (for information purposes only)
QL = Detection Limit

RW = Report Warning

NR = Not Reported
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5. Surface Water, Groundwater, and Sediments
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Figure 5-1. Daily average flows (cfs) at gaging stations in lower Pueblo Canyon at State
Road 502 (top) and lower Water Canyon below State Road 4 (bottom). Base flow in lower
Pueblo Canyon is supported by sanitary effluent discharges from Los Alamos County Bayo
wastewater treatment plant. Post-fire runoff yields from summer storms substantially
increased in both canyons.
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Figure 5-2. Average (volume-weighted) suspended sediment loads in summer runoff before and after the Cerro
Grande fire. Note logarithmic scale of chart.
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Figure 5-3. Regional surface water and sediment sampling locations.
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Figure 5-4. Surface water sampling locations in the vicinity of Los Alamos National Laboratory.
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Figure 5-6. Runoff sampling stations in the vicinity of Los Alamos National Laboratory.
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Figure 5-7. Locations of runoff grab samples collected during 2000 at LANL.

Environmental Surveillance at Los Alamos during 2000



5. Surface Water, Groundwater, and Sediments

Possible outliers

median

Concentration (mg/kg)
w

0 z !

upstream, n=11 onsite, n=29 downstream, n=24

Location

Figure 5-8. Box plot of uranium concentrations in suspended sediment in 2000 runoff.

The box plots summarize the distribution of concentrations in upstream, on-site, and downstream
stations. The line in the middle of the box identifies the median concentration. The upper and
lower ends of the box contain the middle 50% or so of the data. The lines above and below the
box indicate the 10th and 90th percentiles.
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Figure 5- 9.Gross alpha and gross beta in unfiltered runoff pre-fire and post-fire. Note logarith-
mic scales of chart axes. Along the upstream boundary of the Laboratory, the concentrations of
alpha and beta activity in runoff increased by 10-fold or more after the fire. The increase is
largely related to the increased sediment load in the upstream samples after the fire. The
sediment contains naturally occurring radioactivity from uranium, thorium, and potassium
elements.
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Figure 5-10.Monthly average (flow-weighted) radionuclide concentrations in unfiltered runoff at
LANL downstream stations.
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Figure 5-11.Cesium-137 concentrations in suspended sediment in runoff. Data from various
stations in Los Alamos, Pajarito, and Water Canyons.
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Figure 5-13.Yearly average (flow-weighted) radionuclide concentrations in unfiltered runoff
leaving LANL The concentrations of cesium-137, strontium-90, uranium, and possibly pluto-
nium-239, -240 significantly increased in 2000 from prior years.
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Figure 5-14.Total cyanide levels in runoff during 2000.
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Figure 5-15.Dissolved metals concentrations in runoff for various
stations in Los Alamos, Pajarito, and Water Canyons.
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Figure 5-17.Sediment sampling stations on the Pajarito Plateau near Los Alamos National Labora-
tory. Solid waste management areas with multiple sampling locations are shown in Figure 5-5.
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Figure 5-18. Sediment sampling stations at Technical Area 49, Area AB.
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Figure 5-19. Sediment radioactivity histories for stations located on Laboratory lands in

Mortandad Canyon. Only detections are shown, although data are available for most years.
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Figure 5-20. Springs and deep and intermediate wells used for groundwater sampling.
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Figure 5-22. Fluoride and nitrate in Mortandad Canyon alluvial groundwater in 1999 and 2000.
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contributing authors:
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Abstract

Soil samples were collected from 12 on-site and 10 perimeter areas around Los Alamos National
Laboratory (LANL or the Laboratory). We analyzed the samples for radiological, trace element, and
organic constituents and compared the results with soils collected from regional background locations in
northern New Mexico. These samples, which were collected after the Cerro Grande fire—a catastrophic
wildfire that burned nearly 50,000 acres, including 7,500 at LANL—were compared with samples
collected in 1999. In addition, we collected soil samples at selected (garden) farming locations down-
wind of the Cerro Grande fire, analyzed them for radiological and nonradiological constituents, and
compared them with soil samples collected upwind of the fire to determine if smoke and fallout ash
impacted soil farming resources. All radionuclide concentrations (activity) in soils were low, and most
were nondetectable or within upper-level regional background concentrations. Similarly, most trace
elements, with the exception of beryllium and lead, in soils from on-site and perimeter areas were within
regional background concentrations; most organic constituents, with the exception of 1,2,3,4,6,7,8,9-
octachlorodibenzo-p-dioxin (OCDD) at pg/g levels, at all sites were nondetectable. Most mean radionu-
clide and trace element concentrations in soils collected from LANL and perimeter areas after the Cerro
Grande fire were statisticallyo(= 0.05) similar to soils collected before the fire in 1999, and the OCDD
was not related to the fire.

We collected foodstuffs samples (produce, milk, fish, elk, deer, herbal teas, honey, and wild prickly
pear fruit) from Laboratory or surrounding perimeter areas, including several Native American pueblo
communities, to determine the potential impact of releases from LANL operations on the human food
chain. The concentrations of radionuclides and trace elements in foodstuffs collected from the Labora-
tory and perimeter locations were low, and most were nondetectable or within upper-level regional
background concentrations and, for the most part, were statistiaatyq.05) indistinguishable from
foodstuffs collected before the Cerro Grande fire in 1999. Produce and fish, in particular, because of the
concern for airborne contaminants from smoke and fallout ash and contaminants in storm water runoff
(e.g., cyanide was elevated possibly because of use in fire retardants and natural combustion of vegeta-
tion during the fire), respectively, were not significantly affected.

Biota samples—whole body burdens of polychlorinated biphenyls (PCBs) and organochlorine
pesticides in carp and carp sucker—collected from Cochiti and Abiquiu reservoirs showed that, although
PCB and dichlorodiphenylethane (DDE) concentrations in Cochiti fish were statisticatyd(05)
higher than in upstream Abiquiu fish, levels are within regional and national levels and are within limits
suggested for the protection of both piscivores and the fish themselves. Additionally, even though PCB
and DDE levels decreased from June to July following the Cerro Grande fire, the effect of time was
statistically nonsignificant, and comparisons with regional and local data indicate that our measure-
ments may still provide a baseline.

Other environmental surveillance program activities conducted in 2000 included assessing radionu-
clide and trace elements in soil, vegetation, bees, raccoons, elk, and deer within and around Technical
Area (TA) 54, Area G, the Laboratory’s primary low-level radioactive waste disposal area, and DARHT,
the Laboratory’s Dual Axis Radiographic Hydrodynamic Test facility. Special studies included assessing
organic biocontaminants in food chains within two canyons at LANL, examining the effects of depleted
uranium on amphibians, assessing potential risks from exposure to natural uranium in well water,
conducting development surveys of fire effects and rehabilitation treatments after the Cerro Grande fire,
and estimating soil erosion in forest areas burned during the Cerro Grande fire.
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The Ecology Group’s (ESH-20’s) Contaminant
) Monitoring Team compares on-site and perimeter areas
1. Introduction with regional background areas; background areas are
A soil sampling and analysis program provides the located at such a distance away from the Laboratory
most direct means of determining the concentration  that their radionuclide and nonradionuclide contents
(activity), inventory, and distribution of radionuclides ~are mostly due to naturally occurring elements or to
and radioactivity around nuclear facilities (DOE 1991). worldwide fallout. Se€hapter Jor potential radia-
Department of Energy (DOE) Orders 5400.1 and tion doses to individuals from exposure to soils.
5400.5 mandate this program. Soil provides an inte- This year, a catastrophic wildfire burned across the
grating medium that can account for contaminants Los Alamos area. The fire was fully contained by June
released to the atmosphere, either directly in gaseous 6. Because the fire burned over 7,500 acres of LANL
effluents (such as air stack emissions) or indirectly ~ lands and some areas are known to contain radionu-
from resuspension of on-site contamination (such as clides and chemicals in soils and plants above back-
firing sites and waste disposal areas) or through liquid ground concentrations (Fresquez et al., 1998a;
effluents released to a stream that is subsequently use@onzales et al., 2000a), some of these materials may
for irrigation (Purtymun et al., 1987). The knowledge have been suspended in smoke and ash and transported
gained from a soil radiological sampling program is by wind-principally downwind of the fire. The
critical for providing information about potential predominant wind direction during the fire was to the
pathways (such as soil ingestion, food crops, northeast of LANL. Therefore, in addition to the
resuspension into the air, and contamination of groundsamples collected as part of the routine soil (institu-
water) that may result in a radiation dose to a person tional and facility) monitoring program at LANL

A. Soil Monitoring

(Fresquez et al., 1998a). during 2000, we also collected soil samples at selected
The soil surveillance program at Los Alamos (garden) farming locations in northern New Mexico
National Laboratory (LANL or the Laboratory) downwind of the Cerro Grande fire and compared

consists of an institutional program that monitors soil them with soil samples collected upwind of the fire to
contaminants within and around LANL and a facility ~ determine the impact of smoke and fallout ash from
program that monitors soil contaminants directly the Cerro Grande fire on soil farming resources.
around the perimeter of major facilities at LANL. The
two main facilities where soil monitoring takes place
are the Laboratory’s principal low-level radioactive a. Monitoring Network. We collect soil surface
waste disposal site (Area G) at Technical Area (TA) 54 samples (0- to 2-in. depth) from relatively level, open,
and the Dual Axis Radiographic Hydrodynamic Test and undisturbed areas at regional background locations
(DARHT) facility at TA-15. (four sites), LANL's perimeter (10 sites), and at LANL
The main objectives of these programs include (12 sites) (se€igure 6-). Areas sampled at LANL are
evaluating (1) radionuclide and nonradionuclide (trace not from solid waste management units (SWMUS).
element and organic) concentrations in soils collected Instead, the majority of on-site soil-sampling stations
from potentially impacted areas (institution- and are located on mesa tops close to and downwind from
facility-wide); (2) trends over time (that is, whether major facilities or operations at LANL in an effort to
radionuclides and nonradionuclides are increasing or assess radionuclides and nonradionuclides in soils that
decreasing over time); and (3) committed effective may have been contaminated as a result of air stack
dose equivalent (CEDE) to surrounding area residents emissions and fugitive dust (the resuspension of dust
from SWMUs and active firing sites).

2. Institutional Monitoring
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The 10 perimeter stations are located within 4 km
(2.5 mi.) of the Laboratory. These stations reflect the
soil conditions of the inhabited areas to the north (Los
Alamos town site area—four stations) and east (White
Rock area and San lldefonso Pueblo lands—four
stations) of the Laboratory. The other two stations, one
located on Forest Service land to the west and the
other located on Park Service land (Bandelier) to the
southwest, provide additional coverage. We compare
soil samples from all these areas with soils collected
from regional background locations in northern New
Mexico surrounding the Laboratory where radionu-
clides, radioactivity, and trace elements are from
natural or worldwide fallout events; these areas are
located around Embudo to the north, Cochiti to the
south, and Jemez to the southwest. All are more than
32 km (20 mi.) from the Laboratory and are beyond
the range of potential influence from normal Labora-
tory operations (DOE 1991). (Note: This year, because
of the Cerro Grande fire, we collected an additional
background sample upwind of LANL near the start of
the Cerro Grande fire on Bandelier property.)

To determine the potential impact of the Cerro
Grande fire on soil farming resources, we collected six
soil surface samples from farm gardens north, north-
east, south, and southeast of the Cerro Grande fire
(and LANL) on June 19-21, 2000. Four of the farms
were predominantly downwind of the Cerro Grande
fire (Ojo Sarco, Espafiola, Embudo, and Abiquiu),
whereas the other two were southeast (Pecos) and
south (Cochiti) of the fire and not within the predomi-
nant wind direction. The latter areas were used as
control (background) sites.

b. Sampling Procedures, Data Management,
and Quality Assurance.Collection of samples for
chemical analyses follows a set procedure to ensure
proper collection, processing, submittal, and posting

laboratories met all QA/QC requirements for analyz-
ing the radionuclide and nonradionuclides of interest.

c. Radiochemical Analytical Results (On-Site,
Perimeter, and Regional Background Soils)Table
6-1 shows data from soils collected in 2000. All
radionuclide concentrations (activity) and radioactiv-
ity in soils collected from on-site and perimeter
stations were low (e.g., in the pCi range), and most
were nondetectable (i.e., the analytical result was
lower than three times the counting uncertainty = 99%
confidence level) (Corely et al., 1981) or within
regional statistical reference levels (RSRLS). The
RSRL (Purtymun et al., 1987) is the upper-level
background concentration (mean plus two standard
deviations = 95% confidence level) from data col-
lected from regional background areas from 1995
through 1999 for worldwide fallout and natural
sources of tritium; strontium-90; cesium-137; ameri-
cium-241; plutonium-238; plutonium-239, -240; total
uranium; and gross alpha, beta, and gamma radioac-
tivity.

As a group (and using detectable and nondetectable
values), the average concentrations of tritium and total
uranium (and uranium isotopes) and gross gamma
activity in soils collected from on-site or perimeter
areas were significantly higher (95% confidence level)
than concentrations in soils from regional background
locations. Although the mean concentrations of these
radionuclides were statistically higher than regional
background, the differences in concentrations between
the sites were very small. Also, mean concentrations
of all radionuclides were far below LANL screening
action levels (SALs) used to discern risk to humans.
LANL SALs, developed by the Environmental Resto-
ration (ER) Project at the Laboratory, identify the
contaminants of concern on the basis of a 15-mrem/yr
protective dose limit (ER 2001).

of analytical results. Stations and samples have unique The slightly higher tritium activity in soils from on-

identifiers to provide chain-of-custody control from
the time of collection through analysis and reporting.
The ESH-20 operating procedure (OP) entitled “Soil
Sampling for the Soil Monitoring Program,” LANL-
ESH-20-SF-OP-007, RO, 1997, contains all quality
assurance/quality control (QA/QC) protocols, chemi-
cal analyses, data handling, validation, and tabulation
information. An internal laboratory at LANL—the
Inorganic Trace Analysis Group (CST-9)—analyzed
most radionuclides and trace elements (light, heavy,
and nonmetal), with the exception of strontium-90.
Paragon Analytics of Fort Collins, CO, analyzed
strontium-90 and all organic constituents. Both

Environmental Surveillance at Los Alamos during 2000

site and perimeter areas as compared with regional
background locations is probably due to Laboratory
operations. We have observed higher amounts of
tritium in soil samples collected from perimeter and
especially from on-site areas when compared with
regional background areas in past surveys, even
though concentrations of tritium are still generally
decreasing over time as average levels of tritium in
2000 are lower than in 1996 (Fresquez et al., 1998a).
The higher levels of uranium detected in soil samples
collected from on-site and perimeter areas, on the
other hand, may be a result of either geologic or soil
differences between the areas. Soils in the Los Alamos
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area, for example, are derived from Bandelier (volca- pCi/g dry) from one soil/farm sample, was just above
nic) tuff and have higher-than-average natural uranium the regional background concentration of 4.1 pCi/g
concentrations, ranging from 3 to g of uranium per  dry; that level, however, was still within the range of
gram of soil (Crowe et al., 1978). Uranium concentra- 8.5 pCi/g dry measured from regional background
tions in soils collected from on-site and perimeter areassoils in past years (1995 through 1999). (Note: Gross
have generally been higher than in regional backgroundjamma is a screening measurement, and it is the
soils (Fresquez and Gonzales 2000); the concentrationsummation of all gammas recorded by an instrument.)

on LANL and perimeter lands, however, are not Cesium-137, a gamma emitter, for this latter soil
changing and are similar to past results (Fresquez et alsample measured only 0.42 pCi/g dry and was within
1998a). regional background concentrations, and a scan of the
Table 6-2shows the results of radionuclide concen- gamma spectroscopy output showed no other detect-
trations in soils collected in 2000 after the fire and able man-made gamma emitters. Therefore, the
results of soils collected in 1999 before the fire. slightly higher levels of gross gamma activity in this

Because only one regional background site, Embudo, one soil sample compared with other regional back-
was predominantly downwind of the fire (Fresquez andground sites were probably due to naturally occurring
Gonzales 2000), it was the only regional background gamma emitters. Results of the current survey are
station compared with pre-fire soil conditions. With the consistent with results of radionuclides and radioactiv-
exception of the regional background station, we madeity in soils collected as part of the institutional soil

statistical comparisons within LANL and perimeter surveillance program at LANL directly after the Cerro
sites and years (1999 versus 2000) using a nonparameGrande fire {able 6-) and to the New Mexico

ric Wilcoxon Rank Sum test at the 0.05 probability Environmental Department results (Yanicak 2001a).
level (Gilbert 1987). All mean radionuclide and For a more detailed discussion of these data, see
radioactivity concentrations in soils collected from Fresquez et al. (2001a).

LANL and perimeter areas collected after the Cerro
Grande fire were statistically similar to soils collected
before the fire in 1999. Individual soil stations in
LANL TAs most affected by the fire—TA-06, TA-15,
and TA-16—contained radionuclides and radioactivity
similar to concentrations in soils collected in 1999.
Similarly, soils collected from the perimeter of LANL
lands directly within the predominant path of the smoke
plume (airport area, North Mesa area, Sportsman’s
Club area, and Tsankawi area) contained radionuclides
and radioactivity similar to concentrations in soils
collected in 1999. For a more detailed discussion of
these data comparisons, see the report by Fresquez

et al. (2000).

e. Nonradiochemical Analytical Results (On-
site, Perimeter, and Regional Background Soils).
We analyzed soils for 22 light (barium, beryllium,
titanium), heavy (silver, cadmium, cobalt, chromium,
copper, mercury, molybdenum, nickel, lead, antimony,
selenium, tin, thallium, vanadium, zinc), and nonmetal
(arsenic, boron, selenium, cyanide) trace elements
(occur at <100Qug/g in soil) and three light (alumi-
num) and heavy (iron, manganese) abundant elements
(occur at >100Qug/g in soil).Table 6-4contains the
results of the 2000 soil-sampling survey. In general,
nine out of the 25 elements measured in surface soils
collected from regional background, perimeter, and
on-site stations were below the limits of detection

d. Radiochemical Analytical Results (Farm (LOD). Of those elements that were above the LOD in
Soils). Table 6-3presents the results of radionuclide soils collected from perimeter and on-site areas, most
concentrations in soils collected at selected (organic) were within RSRLs. The RSRLs were derived from
farming communities downwind of the Cerro Grande regional background data averaged over eight years
fire. All of the radionuclides in soils collected from (1992-1999).
tilled gardens directly downwind of the Cerro Grande As a group, beryllium and lead concentrations in
fire were either nondetectable, within activity levels in soils collected from perimeter and on-site areas were
soils collected from farms not directly impacted by the significantly higher ¢ = 0.05) than lead and beryllium
fire (Cochiti and Pecos), or within the RSRL measured in soils from regional background locations. These
in regional soils (Cochiti, Jemez, Embudo) collected asresults are similar to those reported in past surveys
part of the institutional surveillance programalle (Fresquez 1999; Fresquez and Gonzales 2000). All
6-1). Only one radioactivity (screening) measurement individual site and average lead and beryllium
out of 18 exceeded regional background concentrationsoncentrations in soils from both on-site and perimeter
That measurement, gross gamma activity (504] areas were far below the SALs of 40§/g and

410 Environmental Surveillance at Los Alamos during 2000



6.

Soil, Foodstuffs, and Associated Biota

150pug/g, respectively (EPA 2000). Like uranium,
natural beryllium concentrations in the Los Alamos

waste, etc.) sources. (Note: Recent studies show that
dioxin emissions from forest fires could represent

area are at higher-than-average levels. Ferenbaugh etresuspended material from aerial deposits rather than

al. (1990) and Longmire et al. (1995), for example,
report that the range of naturally occurring beryllium
in soils in the Los Alamos area is from 1.0 to dgig.
SeeTable 6-5for the results of a comparison of
trace elements before and after the fire. In addition,
seeTable 6-6for many organic substances—volatile
(VOC), semivolatile (SVOC), organochlorine pesti-
cides (PEST), polychlorinated biphenyls (PCBSs), high
explosives (HE), and dioxin and dioxin-like com-
pounds-assessed in soils from LANL, perimeter, and
regional background locations after the fire. All mean
trace elements in soils collected from perimeter and
LANL areas after the Cerro Grande fire were statisti-
cally (o = 0.05) similar to soils collected before the
fire in 1999. Although the regional background site
could not be statistically compared between years, all
of the elements in soils collected after the fire were
equal to concentrations in soils collected before the
fire in 1999 and were well within the long-term
background statistical range (Fresquez and Gonzales

2000). Also, cyanide, a compound ion of high concern

because increased levels had been reported in storm
water runoff after the fire (Gallaher 2000), appears to
be similar at all three sites and is within background
concentrations (1.Qg/g) from other regional areas
(Eisler 2000). Individual soil stations in LANL TAs
most affected by the fire (TA-06, TA-15, and TA-16)
and from the perimeter of LANL lands directly within
the predominant path of the smoke plume (airport
area, North Mesa area, Sportsman'’s Club area, and
Tsankawi area) contained trace elements similar to
concentrations in soils collected in 1999. For a more
detailed discussion of these data comparisons, see
Fresquez et al. (2000).

We did not detect organic compounds—VOC,
SVOC, PEST, PCB, and HE—above reporting limits
in any of the soils collected within or around LANL
(Table 6-§. Nor did we detect dioxin (2,3,7,8-
tetrachlorodibenzodioxin [TCDD]) in any of the soll
samples analyzed. Of the other less toxic dioxin-like
compounds analyzed, we detected 1,2,3,4,6,7,8,9-
octachlorodibenzo-p-dioxin (OCDD) and, to a lesser
extent, 1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin
(HpCDD) above reporting limits in most of the sail
samples analyzed. These compounds, the least toxic
the six dioxin-like compounds analyzed, are by-
products of natural (forest fires) and man-made
(residential wood burning, municipal and industrial
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originally formed material.) And, the highest amounts
detected in the soil collected near the airport (3.7 parts
per trillion [pg/g] of HpCDD, which is equal to 0 pg/g
toxicity equivalents [TEQ)], plus 29.1 pg/g of OCDD,
which is equal to 0.029 pg/g TEQ, equals 0.029 pg/g
total TEQ) were very far below the Agency for Toxic
Substances and Disease Registry’s soil screening level
of 50 pg/g TEQs (ATSDR 1997). Because we detected
OCDD upwind as well as downwind of the Cerro
Grande fire (and LANL) (concentrations ranged from
9.9 to 22.4 pg/g) (Fresquez et al., 2001a), the OCDD
was probably not related to the fire. (Note: The
average soil concentration of dioxins in North America
is 8.0+ 6.0 pg/g TEQ, and uptake from water into food
crops is insignificant because of the hydrophobic
nature of these compounds [EPA 1994].) For a more
detailed discussion concerning these data comparisons,
see Fresquez et al. (2000).

f. Nonradiochemical Analytical Results (Farm
Soils). Tables 6-7and6-8 show the results of trace
elements and organic constituents in soils collected
from selected (organic) farming communities down-
wind and upwind of the Cerro Grande fire. Four out of
the 14 trace elements in all farm soils were below the
LOD (Table 6-7. Of the 10 elements that were above
the LOD in soils collected from farms predominantly
downwind of the Cerro Grande fire, all, with the ex-
ception of slightly higher cadmium and selenium con-
centrations at one farm location, were within the con-
centrations detected in soils collected from farming
areas not predominantly downwind of the fire (Cochiti
and Pecos) and, for the most part, they were within
trace element concentrations in soils collected as part
of the environmental surveillance program (ESP) from
regional areasT@ble 6-4 and were within the lower
range of elements normally encountered in soils within
the continental United States (Bowen 1979).

We did not detect any PCBs, HESs, or polyaromatic
hydrocarbons (PAHSs) above reporting limits in any of
the farm soil samples collected upwind or downwind
of the Cerro Grande fireléble 6-8. In addition,
dioxin was not detected in any of the six farm soil
samples. Of the other less toxic dioxin-like compounds

0rimalyzed, we detected only one, OCDD, and we
detected it in all of the soils collected, including the
two soil samples collected upwind of the fire. The
highest amount of OCDD we detected in soils from the
local farms (22.4 pg/g, which is equal to 0.022 pg/g
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TEQ) was very far below the Agency for Toxic Sub-
stances and Disease Registry’s soil screening level of
50 pg/g TEQs.

Of the 21 PEST compounds analyzed, we detected
only trace amounts (in the parts per billion [ng/g]
range) of 4,4-dichlorodiphenylethyene (4,4-DDE), a
dichlorodiphenyltrichloroethane (DDT) breakdown
product, above reporting limits in two out of the six
farm soils; one out of the two farm soils included a
sample collected from a farm upwind of the Cerro
Grande fire (and LANL). (Note: DDT was banned in
1972, and although its derivatives remain in soil for
many years, it is not readily taken up by most crop
plants.) Because we detected no pesticides, including
DDT-related compounds, in any of the soilalfle 6-6,
surface ash plus soil, or ash (bark) (Gonzales and
Fresquez 2000) collected within LANL lands after the
fire, the source of 4,4-DDE in soils from these two

The decreasing concentrations of the other isotopes
in soils collected from on-site and perimeter areas
over time may be a result of (1) cessation of
aboveground nuclear weapons testing in the early
1960s, (2) weathering (water and wind erosion and
leaching), (3) radioactive decay (half-life), and (4)
reductions in operations or better engineering controls
at LANL. Tritium, which has a half-life of about 12
years, exhibited the greatest decrease in activity over
the 20-plus-year period of this study at all three areas:
regional background, perimeter, and on-site. Indeed,
by 1996, the majority of radionuclide and radioactiv-
ity values in soils collected from both perimeter and
on-site areas were statistically similar to values
detected in regional background locations. (Note: This
trend analysis is the most current to date; however,
concentrations of all radionuclides in soils collected
from on-site and perimeter areas during the 2000 year,

farms was probably related to drift from the large-scale including tritium and uranium, were lower or similar
spraying operations the US Forest Service conducted aio concentrations in 1996.)

the Santa Fe National Forest in the 1960s (Brown et al.,

1986). Small quantities of 4,4-DDE, for example, were

Recently, these (long-term) data (1974 through
1999), particularly cesium-137 and plutonium-239,

detected in soils before the fire (Podolsky 2000) and in-240, were employed to determine the extent of

surface ash plus soil in samples collected after the fire LANL-added plutonium to the perimeter area environ-
(Gonzales and Fresquez 2000) on US Forest Service ment. The ratio of cesium-137 to plutonium-239, -240
lands to the west (upwind and upslope) of LANL. In  concentrations from worldwide fallout is about 33
addition, 4,4-DDE was detected in fish collected in the (Hodge et al., 1996). Results (using median numbers)
Rio Grande upstream of LANL before the fire from data summarized over the 26-year-period show
(Gonzales et al., 1999). For a more detailed discussioncesium-137/plutonium-239, -240 ratios ranging from 2
concerning the results of the soil samples collected  to 27 in on-site soils and from 5 to 37 in perimeter
from the farming areas, see Fresquez et al. (2001a). soils; regional background soils averaged 33, which
compares well with cesium-137/plutonium-239, -240
ratios from other “background” areas. Maps of the
ratios tend to show possible LANL-derived plutonium
in a north to northeasterly direction generally concur-
rent with the major wind direction in the area. These
interpretations are preliminary, and a more detailed
study is currently underway that will, we hope, show
the extent of LANL-derived plutonium with distance
from the Laboratory.

g. Long-Term Trends.We performed a Mann-
Kendal test for trend analysis on radionuclides and
radioactivity in soils collected from on-site and perim-
eter stations from 1974 through 1996 (Fresquez et al.,
19964a; Fresquez et al., 1998a). Although radionuclide
and radioactivity levels were significantly higher in on-
site (9 out of 10) and perimeter (4 out of 10, including
plutonium-239, -240) soils when compared with
regional background levels, most radionuclides, with
the exception of plutonium-238 in soils from perimeter
areas, exhibited significantly decreasing concentrations
over time. The statistically significant (but very small)
increase of plutonium-238 in perimeter soils over this
interval may be related to the resuspension and redistri
bution of global fallout. Plutonium-238 and plutonium-
239, -240 in soils from regional background areas also
exhibited statistically increasing trends; however, the
plutonium levels in regional background soils were stil
well within worldwide fallout concentrations.

3. Facility Monitoring

a. Area G.In 2000, we collected soil samples
within and around the perimeter of Area G at TA-54-
the Laboratory’s primary low-level radioactive
disposal facility Figure 6-2. Collection of soil
samples for chemical analyses follows a set procedure
to ensure proper collection, processing, submittal, and
| posting of analytical results. Stations and samples

have unique identifiers to provide chain-of-custody
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control from the time of collection through analysis and B. Foodstuffs Monitoring
reporting. All QA/QC protocols, chemical analyses,
data handling, validation, and tabulation can be found . ) ) ] )
in the ESH-20 OP entitled “Sampling and Sample A wide vquety of wild and domestic edible plant.,
Processing for the Waste-Site Monitoring Program,” fruit, and animal products are grown or harvested in
LANL-ESH-20-SF-OP/HCP-011, 1999. Laboratory the area surrounding the Laboratory. Ingestion of
group CST-9 analyzed the soil samples for tritium: foodstuffs constitutes a critical pathway by which
plutonium-238 and plutonium-239, -240; strontium-90: radionuclides can be transferred to humans (Whicker
americium-241; cesium-137; and uranium, and all QA/ and Schultz 1982). For this reason, we collect samples
QC requirements were met. Results are available in ~ Of & wide host of foodstuffs (e.g., milk, eggs, produce

1. Introduction

Table 6-9 [wild and domestic fruits, vegetables, and grains],
All of the radionuclide concentrations in soils fish, honey, herbal teas, mushrooms, pifion, domestic
collected within and around Area G were less than animals, and large and small game animals) on a

LANL screening action levels. Most of the values for ~ Systematic basis from Laboratory property and from
soils were within the upper-level background concentrath€ surrounding communities. DOE Orders 5400.1 and
tions except for tritium; plutonium-238 and plutonium- 2400.5 mandate this Foodstuffs Monitoring program.
239, -240; and americium-241. The concentrations of ~ The three main objectives of the program are to
plutonium-238 and plutonium-239,-240 in soils were determine (1) radioactive and nonradloact|\{e (I|ghtz
largest in samples collected on the northern and easteri€avy, and nonmetal trace elements) constituents in

sides of Area G and were consistent with previous year@0dstuffs from on-site LANL, perimeter, and regional
(Nyhan et al., 2000). background areas; (2) trends; and (3) da$epter 3

presents potential radiation doses to individuals from
b. DARHT. We completed a baseline report that - the ingestion of foodstuffs.

lists the concentrations of radionuclides and trace
elements in soils and sediments (and vegetation, small 2. Produce
mammals, birds, and bees) around the DARHT facility

during the construction phase (1996 through 1999) in yegetaples, and grains each year from on-site, perim-
2000 (Nyhan et al., 2001a). The Mitigation Action Plan eter, and regional background locatioRgy(ire 6-3.

for the DARHT facility at LANL mandated establishing \ye a1so collect samples of produce from Cochiti and
baseline concentrations for potential environmental San lldefonso Pueblos. which are located in the

contaminants before the ;tart-up of .the operational general vicinity of LANL. We compare produce from
phase. These concentrations of radionuclides and trace, o 45 within and around the perimeter of LANL with

elements now represent preoperational baseline produce collected from regional background gardens
statistical reference levels (BSRLs), which are calcu- i horthern New Mexico; these gardens are located in
lated from the mean DARHT facility sample concentra- {,o Espafiola, Santa Fe, and Jemez Pueblo areas. The

tion plus two standard deviations. regional sampling locations are far enough from the

In 2000, we collected soil and sediment samples | apratory that they are unaffected by Laboratory
during the operational phase within and around the airborne emissions.

DARHT facility (Figure 6-3. Collection, processing,

and analysis of soil and sediment samples follow the b. Sampling Procedures, Data Management,
protocols described iiectionA.3.a Tables 6-1Gand6-  and Quality Assurance.We collect produce samples
11 contain the results of radionuclides and trace ele- from local gardens within and around the perimeter of
ments. Results show that most radionuclides and tracethe Laboratory in the summer and fall of each year.
elements in soil and sediment samples were below  (Note: All produce samples were collected after the
BSRLs (Fresquez et al., 2001b). Exceptions were con- Cerro Grande fire between the dates of June 22 and
centrations of uranium; cesium-137; plutonium-238 andAugust 23, 2000.) All QA/QC protocols, chemical
plutonium-239, -240; and americium-241 found in the analyses, data handling, validation, and tabulation can
soil and sediment samples collected at the east samplede found in the ESH-20 OP entitled, “Produce Sam-
location, although a few other samples had slightly ~ Pling and Processing for the Foodstuffs Monitoring
higher plutonium-238 and plutonium-239, -240 and ~ Program,” LANL-ESH-20-SF-OP-001, RO, 1997.

lead concentrations than the BSRLs. During past years, Laboratory group CST-9 has ana-
lyzed produce for radionuclides and nonradionuclides.

a. Monitoring Network. We collect fruits,
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This year, Paragon Analytics of Fort Collins, CO,
analyzed produce samples. All QA/QC requirements
for analyzing the radionuclides of interest were met.

c. Radiochemical Analytical ResultsSee
Table 6-12for concentrations of radionuclides in
produce collected from on-site, perimeter, and
regional background locations during the 2000
growing season. All radionuclide concentrations in
fruits, vegetables, and grains collected from on-site,
perimeter, and regional background areas were low,
and most were nondetectable or within RSRLSs.

As a group (and using detectable and nondetectable

values), most radionuclides were not significantly
higher @ = 0.05) than produce collected from

regional background locations. The only radionuclide
in produce that was statistically higher between sites
was tritium; concentrations of tritium were signifi-
cantly higher in produce from Los Alamos, San
lldefonso/El Rancho, and on-site areas compared with
regional background; however, the differences
between the sites were small.

Last year (1999), concentrations of plutonium-238
were significantly ¢ = 0.05) higher in produce from
all of the perimeter areas compared with regional
background. The source of the higher concentrations
of plutonium-238 in produce from all of the perimeter
areas was not completely known as all of the other
radionuclides in produce from the perimeter areas
collected last year were similar to background
concentrations. This year (2000), concentrations of
plutonium-238 in perimeter areas were similar to
concentrations of plutonium-238 in produce collected
from regional background areas, and the concentra-
tions from all areas, including perimeter, were
consistent with years before 1999.

SeeTable 6-13for mean concentrations of radionu-
clides in produce collected from regional background,
perimeter, and on-site areas before (1999) and after
the fire (2000). In general, most radionuclides in

analyzed produce samples collected in 2000. The
differences in radionuclide concentrations—with the
exception of tritium, which is probably related to the
Laboratory—in produce collected in 1999 and 2000,
therefore, are probably related more to differing
analytical laboratory biases than to the effects of the
Cerro Grande fire for the following reasons: (1)
produce collected in 1999 had significantly higher
concentrations of some radionuclides than produce
collected in 2000, (2) produce collected upwind of the
Cerro Grande fire (Cochiti/Pefia Blanca/Sile) con-
tained higher concentrations of plutonium-239, -240
and americium-241 than produce collected downwind
of the fire (Los Alamos town site) [Note: The pre-
dominant wind direction during the Cerro Grande fire
was to the northeast.], (3) americium and especially
plutonium are not readily taken up by plants (Whicker
and Schultz 1982), and (4) plutonium and americium
in soils collected after the Cerro Grande fire in 2000
showed no significant increases compared with 1999
(Table 6-3. Additionally, most radionuclides, includ-
ing americium and plutonium in produce collected
from pueblo gardens, are similar to radionuclides in
produce collected from these areas in years before
1999 (Fresquez et al., 1995).

d. Nonradiochemical Analytical ResultsThe
trace elements silver, arsenic, beryllium, cadmium,
chromium (for the most part), mercury, and thallium
in produce from on-site, perimeter, and regional
background locations were below the LODRljle
6-14). These findings are not unexpected because
metal uptake in plants is restricted in alkaline semiarid
soil as a result of the formation of insoluble carbonate
and phosphate complexes (Fresquez et al., 1991). In
those cases where produce samples contained trace
elements above the LOD (for barium, nickel, lead,
selenium, and zinc), very few individual samples
exceeded RSRLs. As a group, the levels of barium,
nickel, lead, and zinc in produce from on-site and

produce at most sites collected after the Cerro Grande perimeter areas were not significantly higher

fire were statisticallyd = 0.05) similar to produce
collected before the fire in 1999. Some radionuclides
like cesium-137 and strontium-90 in produce collected
at some sites, however, were higher in concentrations
in 1999 than in 2000, and some radionuclides like
tritium; plutonium-239, -240; and americium-241 in
produce samples collected at some sites in 2000 were
higher in concentrations than in 1999. Laboratory
group CST-9 analyzed produce samples in 1999,
whereas Paragon Analytics of Fort Collins, CO,
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(o = 0.05) than in produce collected from regional
background areas. Conversely, selenium concentra-
tions in all perimeter and on-site stations were
significantly higher than regional background concen-
trations. Although the concentrations of selenium in
produce collected from perimeter and on-site stations
were higher than regional background, the differences
between the sites were low (e.g., a maximum differ-
ence of less than op&/qg). It should also be noted at
this point that beryllium and lead, which were
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significantly higher in soils collected in perimeter and
on-site areas, were not significantly higher in produce
collected from perimeter or on-site areas compared
with regional background.

Table 6-15shows trace elements in produce
collected before (1999) and after (2000) the Cerro
Grande fire. With the exception of selenium, which
was significantly higher in produce collected from all
stations in 2000, none of the other concentrations of
trace elements in produce collected after the Cerro
Grande fire were significantly different from trace

upper-level background concentrations. Moreover,
most radionuclides are lower than or similar to
radionuclides in goat milk collected before the Cerro
Grande fire in 1999 (Fresquez 1999; Fresquez and
Gonzales 2000), and tritium and strontium-90 levels,
in particular, are similar to tritium and strontium-90
levels in milk from other states around the country
(Black et al., 1995).

4. Fish

a. Monitoring Network. We collect fish annu-

element concentrations in produce collected before theally upstream and downstream of the Laboratory—

fire. It is hard to say that selenium in produce in-

mainly because 19 canyons cut through Laboratory

creased in concentration because of the Cerro Grande property, and some flow resulting from excessive

fire because (1) selenium in produce collected upwind
of the fire (Cochiti/Pefia Blanca) also showed statisti-
cal differences between the two years, (2) no other
trace elements were elevated after the fire, and (3)
selenium in soil samples collected from these same
sites in 2000 was not significantly higher than
selenium concentrations in soils collected in 1999
(Table 6-3. Instead, the statistically higher concentra-
tions of selenium in produce collected in 2000 from

storm events may eventually reach the Rio Grande
(Figure 6-4) This year, because of the Cerro Grande
fire, we collected fish on three occasions—June, July,
and August of 2000. Cochiti Reservoir, a 10,690-acre
flood and sediment control project, is located on the
Rio Grande approximately five miles downstream
from the Laboratory. We compared radionuclides and
nonradionuclides in fish collected from Cochiti Reser-
voir with fish collected from a background reservair.

most sites as compared with produce collected in 1999The background reservoir, Abiquiu, is located on the

may be a result of analytical laboratory bias.

3. Milk

a. Monitoring Network. We collected goat milk
from Los Alamos and White Rock/Pajarito Acres and
compared it with goat milk collected from a back-
ground dairy located near Albuquerque, NM. Albu-
qguerque is located approximately 80 miles upwind of
LANL. The samples were collected after the Cerro
Grande fire.

b. Sampling Procedures, Data Management,
and Quality Assurance.The farmer collected the
milk and delivered it to our team. All QA/QC proto-
cols, chemical analyses, data handling, validation, and
tabulation can be found in the ESH-20 OP entitled,
“Milk and Tea Sampling and Processing for the Food-
stuffs Monitoring Program,” LANL-ESH-20-SF-OP-
005, RO, 1997. Laboratory group CST-9 analyzed the
milk for radionuclides, and all QA/QC requirements
were met.

c. Radiochemical Analytical ResultsTable
6-16 presents the results of the radiochemical analysis
performed on goat milk collected from the perimeter
areas and Albuquerque in 2000. All radionuclide
concentrations, including iodine-131, in goat milk
from the perimeter areas were nondetectable or within
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Rio Chama, upstream from the confluence of the Rio
Grande and intermittent streams that cross Laboratory
lands (Fresquez et al., 1994).

The samples include two types of fish: game
(predators) and nongame (bottom-feeders). This year,
game fish include northern pikEgox luciu$,
largemouth basdMicropterus salmoides salmoides
smallmouth basd\icropterus dolomieyj white
crappie Pomoxis annularis and walleye
(Stizostedion vitreunNongame fish include the
white sucker Catostomus commersgnchannel
catfish (ctalurus punctatugs carp Cyprinus carpi,
and carp suckeiQarpiodes carpio carpip (Note:
bottom-feeding fish are better indicators of environ-
mental contamination than the predator game fish
because they forage on the bottom where contami-
nants [e.g., radionuclides] readily bind to sediments
[Whicker and Schultz 1982]).

b. Sampling Procedures, Data Management,
and Quality Assurance.We collected fish by gill nets
and transported them under ice to the laboratory for
preparation. At the laboratory, fish were gutted, had
their heads and tails removed, and were washed. We
submitted muscle (plus associated bone) tissue for
radiochemical analysis as an ash sample and submit-
ted muscle (filet) in a wet frozen state for trace

415



6. Soil, Foodstuffs, and Associated Biota

element analysis. All QA/QC protocols, chemical after (2000) the Cerro Grande fire. Most mean radionu-
analyses, data handling, validation and tabulation can clide concentrations in fish collected after the Cerro
be found in the ESH-20 OP entitled, “Fish Sampling Grande fire were statistically similan & 0.05) to

and Processing for the Foodstuffs Monitoring Pro- radionuclide concentrations in fish collected before the
gram,” LANL-ESH-20-SF-OP-002, RO, 1997. fire in 1999. In fact, fish collected in 1999 were higher
Laboratory group CST-9 analyzed the fish samples, in most mean radionuclide concentrations, particularly
and all QA/QC requirements were met. total uranium; plutonium-238 and plutonium-239, -

¢. Radiochemical Analytical ResultsTable t2h4(_:‘0];(i;alend americium-241, than in fish collected after

6-17 presents concentrations of radionuclides in game
and nongame fish collected upstream and downstream d. Long-Term (Radionuclide) Trends.Fresquez
of the Laboratory in June, July, and August of 2000 et al. (1994) conducted a summary and trend analysis
(after the fire). In general, all radionuclide concentra- of radionuclides in game and nongame fish collected

tions in game and nongame fish collected from from reservoirs upstream (Abiquiu, Heron, and El
Cochiti Reservoir were low, and most were Vado Reservoirs) and downstream (Cochiti Reservoir)
nondetectable or within upper-level background of LANL from 1981 to 1993. In general, the average
concentrations. These results were similar to radionu- levels of strontium-90, cesium-137, plutonium-238,
clide contents in crappie, trout, and salmon from and plutonium-239, -240 in game and nongame fish
comparable (background) reservoirs and lakes in collected from Cochiti Reservoir were not significantly
Colorado (Whicker et al., 1972; Nelson and Whicker different @ = 0.05) from concentrations in fish

1969) and New Mexico (Fresquez et al., 1996b; collected from reservoirs upstream of the Laboratory.
Fresquez et al., 1998c) and, more recently, in fish Total uranium was the only radionuclide that we found
collected along the length of the Rio Grande from to be significantly higher in both game and nongame

Colorado to Texas (Booher et al., 1998). Also, they  fish from Cochiti Reservoir when compared with fish
compare well with fish collected in the Rio Grande from Abiquiu, Heron, and El Vado Reservoirs. Ura-
below LANL in 1998 (Fresquez et al., 1999b). nium concentrations in fish collected from Cochiti

As a group, both game and nongame fish collected Reservoir, however, significantly decreased from 1981
downstream of LANL at Cochiti reservoir were not to 1993, and fish samples collected from Cochiti
significantly higher ¢ = 0.05) in most radionuclide Reservoir in 1993 showed no evidence of depleted
concentrations (using detectable and nondetectable uranium (DU) (Fresquez and Armstrong 1996). (Note:
values) than were fish collected upstream of LANL at This trend analysis is the most current to date; how-
Abiquiu Reservoir. Strontium-90, cesium-137, and  ever, concentrations of all radionuclides in fish
total uranium concentrations in game fish collected  collected downstream of LANL during the 2000 year
from Cochiti reservoir were significantly higher than  were lower or similar to concentrations in 1993.)
fish collected from Abiquiu on the last sampling date
(August). Only americium-241 concentrations in bot-
tom-feeding fish from Cochiti on the last sampling
date were significantly higher than background. The
differences in these radionuclides in fish from Cochiti
as compared with fish from Abiquiu, however, were
low.

As expected, the nongame fish from both down-
stream and upstream reservoirs from LANL contained
significantly higher average uranium contents (10 ng
per dry gram) than the predators (4 ng per dry gram).
The higher concentration of uranium in bottom-
feeding fish compared with predator fish is attributed
to the ingestion of sediments on the bottom of the lake
(Gallegos et al., 1971). Radionuclides readily bind to
sediments (Whicker and Schultz 1982).

Table 6-18contains a comparison of radionuclide
concentrations in fish collected before (1999) and

e. Nonradiological Analytical Results.Total
recoverable trace elements in the muscle (filet) of
bottom-feeding fish collected upstream and down-
stream of LANL at three different sampling times after
the Cerro Grande fire are availableTable 6-19In
general, many of the trace elements in fish collected
upstream and downstream of LANL were below the
LOD. Of those elements that were above the LOD,
most, including mercury and cyanide, in fish collected
from Cochiti reservoir were within RSRLs. All of the
mean trace element concentrations in these fish on all
three sampling dates were statistically simitar=(

0.05) to fish collected upstream of LANL.

The results of the trace element analysis in fish
samples from Cochiti and Abiquiu Reservoirs in past
years showed that mercury was the only element to be
detected above the LOD, and, this year as in past years,
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the concentrations of mercury in fish from Cochiti
Reservoir were within the RSRL of 0.4§ mercury

per gram (wet weight basis) (Fresquez et al., 1999d).
These data also compare well with bottom-feeding
fish (split) samples the New Mexico Environment
Department (NMED) collected from Cochiti in July;
we show 0.2Qug mercury per gram in filet samples,
and they show 0.3(g mercury per gram in whole-
gutted samples (wet weight basis) (Yanicak 2001b).
Also, it should be noted at this point that total cyanide,
a compound ion that was detected in elevated concen-
trations in storm water runoff as a result of the Cerro
Grande fire (Gallaher 2000), was not significantly
higher @ = 0.05) in fish downstream of LANL
compared with fish upstream of LANL.

SeeTable 6-20for a comparison of bottom-feeding
fish collected before (1999) and after (2000) the Cerro
Grande fire. Most trace elements, including mercury,
in bottom-feeding fish collected from Cochiti reser-
voir after the Cerro Grande fire were similar to fish
collected from Cochiti reservoir before the fire. Only
silver, barium, and cadmium concentrations in
bottom-feeding fish collected from Cochiti reservoir
in 2000 were significantly higheo (= 0.05) than in
fish collected in 1999. These same elements, for the
most part, however, were significantly higher in fish
collected from Abiquiu reservoir after the Cerro
Grande fire than before the fire, and these elements
were not statistically different in fish collected from
Cochiti as compared with Abiquidgble 6-19.
Therefore, the increase in these three elements in fish
collected from Cochiti reservoir was probably not
related to the fire.

f. Long-Term (Nonradiological) Trends. From
1991 to 1999, we conducted a summary and trend
analysis of major trace elements, with special refer-
ence to mercury, in game and nongame fish collected
from Abiquiu, Heron, and El Vado Reservoirs up-
stream of LANL (hereafter referred to collectively as
Abiquiu) and Cochiti Reservoir downstream of LANL
(Fresquez et al., 1999d). With the exception of
mercury, most trace elements in fish collected from
Abiquiu and Cochiti over a nine-year period were
below the LOD. Mean mercury concentrations in all
years in fish from Abiquiu, upstream of LANL, were
generally higher than mercury concentrations in fish
from Cochiti, and the statistical analysis of the mean
of means showed that mercury in fish from Abiquiu
was significantly highero( = 0.10) than mercury in
fish collected from Cochiti. The highest individual
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mercury concentrations [11)/g wet weight] were
detected in a single catfish each from Abiquiu and
Cochiti in 1994, and the only carnivorous fish
collected, brown trout from Abiquiu and white crappie
from Cochiti in 1991, contained 0.30 and O8fg of
mercury (wet weight basis), respectively.

Mean concentrations of mercury in fish from both
Abiquiu and Cochiti were within mercury concentra-
tions typical of fish from nonpolluted fresh water
systems (Abernathy and Cumbie 1977) and below the
US Food and Drug Administration’s ingestion limit of
1ug mercury/g wet weight (Torres 1998). Concentra-
tions of mercury in catfish from this study were very
similar to mercury levels in catfish recently collected
from Conchas Lake, which averaged O.2fg wet
weight, and Santa Rosa Lake, which ranged from 0.22
to 0.33ug/g wet weight (Bousek 1996; Torres 1998).
These authors concluded that the health risks that
mercury in fish from Conchas and Santa Rosa Lakes
poses to the average sport fisherman were negligible.

Overall, mean mercury concentrations in fish
collected from both reservoirs show significantly
decreasing trends over time; Abiquiu (p = 0.045) was
significant at the 0.05 probability level, and Cochiti (p
= 0.066) was significant at the 0.10 probability level.

It is not completely known why concentrations of
mercury are decreasing in fish collected from Abiquiu
and Cochiti, but the reduction of emissions in coal-
burning power plants or the reduction of carbon
sources within the reservoirs may be part of the
reason. Since the early 1980s, for example, coal-
burning power plants in the northwest corner of New
Mexico have been required to install venturi scrubbers
and baghouses to capture particulates and reduce air
emissions (Martinez 1999). Additionally, because the
conversion of mercury to methyl mercury is primarily
a biological process, it has been demonstrated that
mercury concentrations in fish tissue rise significantly
in impoundments that form behind new dams and then
gradually decline to an equilibrium level as the carbon
provided by flooded vegetation is depleted (NMED
1999). (Note: This trend analysis is the most current to
date; however, concentrations of most trace elements,
including mercury, in fish collected downstream of
LANL during the 2000 year were similar to concentra-
tions in 1999.)

5. Game Animals (Elk and Deer)

a. Monitoring Network. Mule deer Qdocoileus
hemionu¥ and Rocky Mountain elkJervus elaphys
are common inhabitants of LANL lands. Resident
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populations of deer number from 50 to 100; elk
number from 100 to 200 and increase to as many as
2,000 animals during the winter months (Fresquez et
al., 1999c), reflecting large mammal migration to
lower elevations. We collect samples of elk and deer a:
roadkills; therefore, the availability of samples is
beyond our control, but usually the collection of one or
two animals per year from Laboratory areas is pos-
sible. When an animal is collected, the muscle and

bone are processed and analyzed for a host of radionu

clides—the muscle because it is the major organ that

humans consume and the bone because it may also be

consumed, albeit indirectly, and many radionuclides
like strontium and plutonium are deposited there. We
then compare these data with meat and bone samples
from elk and deer collected from regional background
locations.

b. Sampling Procedures, Data Management,
and Quality Assurance.We collected samples of elk
and deer meat and bone tissue (1000 g each) from
fresh roadkills around and within the Laboratory. The
New Mexico Department of Game and Fish collected
background samples. All QA/QC protocols, chemical
analyses, data handling, validation, and tabulation can
be found in the ESH-20 OP entitled, “Game Animal
Sampling and Processing for the Foodstuffs Monitor-
ing Program,” LANL-ESH-20-SF-OP-003, RO, 1997.
Laboratory group CST-9 analyzed the samples. We
collected the samples reported here in 1999. (Note:
These data were received late, so we could not report
the results in the 1999 ESR; they are reported here,
however, for completeness.)

c. Radiochemical Analytical ResultsAll radio-
nuclide concentrations in meat and bone tissue of a
bull elk collected from LANL lands within TA-16, a
TA where environmental testing of high explosives

occurs, were nondetectable or below upper-level back-

ground concentration§dble 6-2) and were within
concentrations from past years (Fresquez et al.,
1998b).

Most radionuclide concentrations in meat and bone
tissue of a deer collected from LANL lands at TA-49, a
TA where high explosives and radioactive experiments
occurred in past years, were nondetectable or within
RSRLs (able 6-22 and were within concentrations
from past years (Fresquez et al., 1998b). Strontium-90
was the only radionuclide in bone of the deer collected
from LANL lands that was higher than regional

trations between the deer collected from the two areas,
however, were low.

d. Long-Term Trends. A 1998 report summa-
rized radionuclide concentrations (tritium, strontium-
0; cesium-137; plutonium-238 and plutonium-239,

-240; americium-241; and uranium) determined in
meat and bone tissue of deer and elk collected from
LANL lands from 1991 through 1998 (Fresquez et al.,
1998b). Also, we estimated the CEDE to people who
ingest meat and bone from deer and elk collected from
LANL lands. Most radionuclide concentrations in

meat and bone from individual deer and elk collected
from LANL lands were at less than detectable quanti-
ties or within upper-level background concentrations.
As a group, most radionuclides in meat and bone of
deer and elk from LANL lands were not significantly
higher @ = 0.10; at the 90% confidence level) than in
similar tissues from deer and elk collected from
regional background locations (using detectable and
nondetectable values). Also, elk that had been tracked
for two years with radio collars and spent an average
time of 50% on LANL lands were not significantly
different in most radionuclide levels from roadkill elk
that have been collected on LANL lands as part of the
ESP. All CEDEs were far below the International
Commission on Radiological Protection guideline of
100 mrem/yr. (Note: This trend analysis is the most
current to date; however, concentrations of all radionu-
clides in elk and deer collected from LANL lands
during 1999 were lower or similar to concentrations in
1998.)

6. Honey

a. Monitoring Network. We sampled honey bee
(Apis mellifera ligusticahives located within perim-
eter areas—Los Alamos town site and White Rock/
Pajarito Acres. We compared honey from those hives
with honey collected from regional background hives
located in Jemez and Espafiola, New Mexico. These
samples were collected after the Cerro Grande fire.

b. Sampling Procedures, Data Management,
and Quality Assurance.We collected honey directly
from the producer in their bottles. All QA/QC proto-
cols, chemical analyses, data handling, validation and
tabulation can be found in the ESH-20 OP entitled,
“Honey Sampling and Processing for the Foodstuffs
Monitoring Program,” LANL-ESH-20-SF-OP-004,

RO, 1997. Laboratory group CST-9 analyzed the

background concentrations. The differences in concen-samples, and all QA/QC requirements were met.
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c. Radiochemical Analytical ResultsSee
Table 6-23for the analytical results of the honey col-
lected during 1999 and 2000. The honey sample col-
lected in 1999 from the Los Alamos town site hive
was lost in analysis during the tritium distillation

The second study examined tritium concentrations
in bees and honey collected from within and around
LANL over an 18-year period (Fresquez et al., 1997b).
Based on the long-term average, bees from nine out of
11 hives and honey from six out of 11 hives on LANL

process (Fresquez and Gonzales 2000). Consequentlylands contained tritium that was significantly higher

we obtained another sample from the same hive and
time period for a reanalysis of selected radionuclides
and are reporting the results here. These results
showed that all radionuclides analyzed were
nondetectable or within upper-level background con-
centrations and were in concentrations similar to past
years (Fresquez et al., 1997a; Fresquez et al., 1997b).

For the year 2000 samples, which we collected
after the Cerro Grande fire, results show that all
radionuclides in honey collected from the perimeter
and regional background hives were at nondetectable
levels or within upper-level background concentra-
tions and were in concentrations similar to past years
(Fresquez et al., 1997a; Fresquez et al., 1997b;
Fresquez and Gonzales 2000).

d. Long-Term Trends. Several recent long-term
data evaluations have examined radionuclide concen-
trations, particularly tritium, in bees and honey within
the LANL environs. The first study evaluated a host of
radionuclides (tritium; cobalt-57; cobalt-60; eu-
ropium-152; potassium-40; beryllium-7; sodium-22;
manganese-54; rubidium-83; cesium-137; plutonium-
238 and plutonium-239, -240; strontium-90; ameri-
cium-241; and total uranium) in honey collected from
hives located around the perimeter of LANL (Los
Alamos and White Rock/Pajarito Acres) over a 17-
year period (Fresquez et al., 1997a). All radionuclides,
with the exception of tritium, in honey collected from
perimeter hives around LANL were not significantly
different (a = 0.05) from background. Overall, the
maximum total net positive CEDE—based on the
average concentration plus two standard deviations of
all the radionuclides measured over the years after the
subtraction of background—from consuming 11 Ib. of
honey (maximum consumption rate) collected from
Los Alamos and White Rock/Pajarito Acres was 0.031
mrem/yr and 0.006 mrem/yr, respectively. The highest
CEDE was <0.04% of the International Commission
on Radiological Protection permissible dose limit of
100 mrem/yr from all pathways. (Note: This trend
analysis is the most current to date; however, concen-
trations of all radionuclides in honey collected from
perimeter locations during the 2000 year were lower
or similar to concentrations in 1997.)
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(a = 0.05) than regional background. The bees with
the highest average concentration of tritium

(435 pCi/mL) collected over the years were from
LANL's low-level radioactive waste disposal site
(Area G) at TA-54. Similarly, the honey with the
highest average concentration of tritium (709 pCi/mL)
came from a hive located near three tritium-contami-
nated storage ponds at LANL TA-53. The average
concentrations of tritium in bees and honey from
background hives were 1.0 pCi/mL and 1.5 pCi/mL,
respectively. Although the concentrations of tritium in
bees and honey from most LANL and perimeter
(White Rock/Pajarito Acres) areas were significantly
higher than regional background, most areas, with the
exception of TA-53 and TA-54, generally exhibited
decreasing tritium concentrations over time. (Note:
This trend analysis is the most current to date;
however, concentrations of tritium in honey collected
from perimeter and LANL lands in 2000 were lower
or similar to concentrations in 1997.)

7. Special Foodstuffs Monitoring Studies

a. Prickly Pear. We collected prickly pear
(fruit) (Opuntia phaecantharom LANL and three
perimeter areas in 1999: Los Alamos town site on the
north, White Rock/Pajarito Acres on the southeast,
and Pueblo of San lldefonso lands on the east. (Note:
These data were received late, so we could not report
the results in the 1999 ESR,; they are reported here,
however, for completeness.) We also collected fruit
from prickly pear in the Espafola/Santa Fe/Jemez area
as a background comparison. The regional sampling
locations were far enough from the Laboratory that
they were mostly unaffected by Laboratory airborne
emissions. All QA/QC protocols, chemical analyses,
data handling, validation, and tabulation can be found
in the ESH-20 OP entitled, “Produce Sampling and
Processing for the Foodstuffs Monitoring Program,”
LANL-ESH-20-SF-OP-001, RO, 1997. Laboratory
group CST-9 analyzed the samples, and all QA/QC
requirements were met.

Tables 6-24and6-25 present the radionuclide and
trace element results of the prickly pear collected
during 1999. All radionuclides, with the exception of
strontium-90, in prickly pear fruit collected from
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perimeter areas were in nondetectable quantities or
within RSRLs. Although strontium-90 in prickly pear
fruit collected from two of the perimeter areas—San
lldefonso and Los Alamos town site—was higher than
regional background, the differences between the two
general sites were low. Uranium concentrations tended
to also be higher in prickly pear fruit collected from

the perimeter areas as compared with regional
background; however, the concentrations of uranium

in the perimeter areas were similar to produce samples
collected from past years.

Of the 12 trace elements in prickly pear fruit
collected from the perimeter areas, only four (barium,
copper, nickel, and lead) were above the LO&b{e
6-25). And, of these four elements, only barium and
possibly copper appeared to be in higher concentra-
tions than regional background concentrations. It is
not known exactly why barium concentrations in
prickly pear fruit from the perimeter area were
relatively higher than in regional background fruit, as
the concentrations of barium in soils from perimeter
locations in past years were not significantly higher
than regional background soils (Fresquez 1999).
Although this may be due to other agronomic factors,
we will repeat the study this coming season and
reappraise the results with special reference to barium.

b. Herbal Teas We collected two types of

herbal teas—Saint John’s WoHy{pericum
perforatun) and Elderberry§ambucus canadengis
from the La Puebla area just north east of Espafiola at
the request of the producer who had concerns about
the effect of large amounts of smoke and fallout ash
from the Cerro Grande fire on these products. In past
years, we have collected Navajo Tea, another popular
local tea, and the herbal teas we collected this year
were processed in the same manner. In general, we
added tap water to a defined quantity of the vegetative
(unwashed) portion of each tea variety and brought the
mixture to a boil. After the tea was cooled, it was
filtered and poured into a suitable container and
submitted to chemistry as a liquid. All QA/QC
protocols, chemical analyses, and data handling,
validation, and tabulation can be found in the ESH-20
OP entitled, “Milk and Tea Sampling and Processing
for the Foodstuffs Monitoring Program,” LANL-ESH-
20-SF-OP-005, RO, 1997. Laboratory group CST-9
analyzed the samples, and all QA/QC requirements
were met.

Table 6-26contains the results of radionuclides in
Saint John’s Wort and Elderberry tea collected from
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regional background areas after the Cerro Grande fire.
All of the radionuclides analyzed were nondetectable
and, with the exception of tritium, were within
radionuclide concentrations in Navajo Tea collected
from regional background areas in past years
(Fresquez and Gonzales 2000). Reported values for
tritium were larger in the 2000 samples than for
previous samples of Navajo Tea, but the measurement
uncertainties were too large for these values to be
considered detectable.

C. Biota Monitoring
1. Introduction

In addition to monitoring human foodstuffs for
contaminants, DOE Orders 5400.1 and 5400.5
mandate the monitoring of nonfoodstuffs biota for the
protection of ecosystems (DOE 1991). Although
monitoring of biota mostly in the form of facility-
specific or site-specific studies began in the 1970s
with the ESP, in 1994 the DOE requested additional
emphasis on nonfoodstuffs biota. Nonfoodstuffs biota,
such as small mammals, amphibians, birds, and
vegetation, are monitored within and around LANL on
a systematic or special study basis for radiological and
nonradiological constituents. We also monitor or study
some human foodstuffs that serve as an important link
in ecological foodchains, such as fish consumed by
bald eagles. We are currently emphasizing organic
chemical analysis because research has determined
that the highest risk to nonhuman biota at the Labora-
tory is generally not from radionuclides but rather
from organic compounds such as pesticides and PCBs
(Gonzales 2000).

Last year, we reported on vegetation that was
systematically collected at the 25 traditional soil
sampling stations within and around LANL (Fresquez
and Gonzales 2000). Vegetation is one of the media
that we will periodically sample as part of the routine
surveillance program because it is the foundation of
ecosystems as it provides a usable form of energy and
nutrients that are transferred through food chains.
Because of this function in the food chain, vegetation
can serve as an important pathway of contaminants to
biological systems. Fish and small mammals are also
on the routine surveillance list. As reported below, we
sampled fish in the year 2000 at Cochiti Reservoir,
which is down-channel of LANL, and analyzed them
for organic contaminants. We have sampled small
mammals in special monitoring studies but never on a
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Laboratory-wide, routine basis. This section will also
summarize an ecological risk assessment that was
conducted at LANL in the year 2000. Ecological risk
assessment is becoming an important tool at LANL
and other DOE sites because it helps risk managers

nonachlor, mirex, alpha-endosulfan (1); dieldrin,
endrin, beta-endosulfan (I); endosulfan sulfate;
methoxychlor; delta HCH; and heptachlor epoxide.
Theoretically, PCBs have 209 different possible
congeners, but only about 130 have ever been de-

identify locations where field studies are needed. Site- tected, and the majority of the toxicity exhibited by
specific special monitoring studies, also discussed in PCBs is from the group of 13 coplanar PCBs that
this chapter, are important in establishing site-specific behave like dioxins (“dioxin-like PCBs”"). We ana-
coefficients of contaminant transfer between different lyzed the fish for the 13 dioxin-like PCBs: PCB No.
feeding levels so that accurate dose estimates can be 77 (3,3',4,4'-TeCB), 81 (3,4,4',5-TeCB), 105

made (Whicker and Schultz 1982; Calabrese and
Baldwin 1993; EPA 1998).

The two main historical objectives of the biota
program are to determine (1) on-site and perimeter

(2,3,3',4,4-PeCB), 114 (2,3,4,4',5-PeCB), 118
(2,3',4,4' 5-PeCB), 123 (2',3,4,4',5-PeCB), 126
(3,3',4,4',5-PeCB), 156 (2,3,3',4,4',5-HXCB), 167
(2,3',4,4'5,5'-HxCB), 169 (3,3',4,4',5,5'-HXCB), 170

contaminant concentrations in biota and compare them(2,2',3,3',4,4',5-HpCB), 180 (2,2',3,4,4',5,5'-HpCB),

with off-site regional background concentrations and
(2) trends over time. With the issuance of the interim
standard on evaluating radiation doses to aquatic and
terrestrial biota that resulted from anthropogenic
sources at DOE sites as reporte€hmpter {DOE

2000), a new and third objective is providing data for
use in evaluating compliance with specified limits on
radiation dose to plants and animals. The standard will
be implemented incrementally over time.

2. Institutional Surveillance of Fish

a. Monitoring Network. As discussed in
Section 6.B.4we sample and analyze fish from
bodies of water that are adjacent to or potentially
influenced by LANL as part of the routine surveil-
lance program. In calendar year 2000, we sampled
Cochiti and Abiquiu (background site) reservoirs. We
analyzed carp and carp sucker whole-body samples
for PCBs and organochlorine pesticides.

b. Sampling Procedures, Data Management,
and Quality Assurance.The sampling procedure,
data management, and quality assurance were gener-
ally the same as describedSection 6.B.4.bWhole-
body (head, tail, skin, viscera, bone, and muscle) fresh

weight (FW) samples were homogenized and analyzed

using a modified Environmental Protection Agency
Method 1668—high-resolution gas chromatography
and high-resolution mass spectrometry (HRGC/
HRMS). The organochlorine pesticides were
hexachlorobenzene; alpha, beta, and gamma
hexachlorohexane; heptachlor, aldrin, oxychlordane,
trans-chlordane, cis-chlordane,
dichlorodiphenyltrichloroethane (DDT);
dichlorodiphenyldichloroethane (DDD);
dichlorodiphenylethane (DDE); trans-nonachlor, cis-
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and 189 (2,3,3',4,4',5,5'-HpCB).

Detection limits ranged from 0.01-10 pg/g (parts
per trillion [ppt]) for the PCB congeners and 0.01-0.5
ng/g (parts per billion [ppb]) for the pesticides.
Measured levels were generally two to four orders of
magnitude above the detection limits. Axys, Inc.,
documented the specifics of the analytical method in a
statement of qualification (1999).

To assess the toxicity of PCBs, we computed one
other parameter—TEQ values—as follows. Some
structurally related aromatic hydrocarbons, such as the
13 dioxin-like PCBs and dioxins, invoke a number of
common toxic responses. The relative toxicity or
potency of the 13 dioxin-like PCBs in comparison
with the toxicity of tetrachlorodibenzodioxin (TCDD)
is known. On this basis, the World Health Organiza-
tion has developed TCDD equivalency factors (TEFS)
for the 13 congeners and a method by which their
toxicity can be assessed. To evaluate the dioxin-like
toxicity PCBs cause, the concentration of each
congener in biological tissue is multiplied by the TEF,
and the 13 resulting values are summed, resulting in a
TEQ. The TEQ can then be used in a number of ways
such as comparing it with a screening value or other
benchmarks for TCDD.

c. Analytical Results (PCBs and TEQs)Table
6-27 shows the congener analytical results, TEQs, and
totals. With very low detection limits (ppt), we
detected PCBs in all 18 samples (13 Cochiti and 5
Abiquiu). Total dioxin-like PCBs ranged from 5.9E-04
to 1.6E-03 parts per million (ppm)-FW in Abiquiu
reservoir and from 1.5E-03 to 2.8E-02 ppm-FW in
Cochiti. Mean total PCB levels in Cochiti were 1.5E-
02 (June), 4.2E-03 (July), and 5.2E-03 (August) ppm-
FW. The national mean concentration of total PCBs in
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whole fish in 1984 was 0.39 ppm (EPA 1999). The
mean total PCB concentration for Abiquiu was 1.1E-
03 ppm-FW. The five Abiquiu values were fairly
tightly grouped as shown by a standard deviation of
32% of the mean. July values at Cochiti were also
fairly tightly (56%) grouped, and June and August
samples exhibited high variation.

To determine whether data from both species of
fish could be combined within each location to
statistically compare Cochiti to Abiquiu, we statisti-
cally analyzed species effect using the Cochiti data.
Species differences were nonsignificant (P =
0.12, 4 o5 4, 7= 2.8). The effect of time for the Cochiti
samples was also nonsignificant (P = 0.1psd~5 10~
2.3). The mean PCB concentration at Cochiti (7.1E-03
ppm) was about seven times higher than the Abiquiu
reference site mean concentration (1.1E-03 ppm), and
these differences were statistically significant (P =
0.02; {95135~ 2.7). PCB distribution is known to be
worldwide (Stoker and Seager 1976; EPA 1999), and
sources into the Rio Grande up-river from LANL are
possible. The contribution of PCBs into Cochiti
Reservoir from LANL operations cannot be discerned
from data only on these reservoirs. Long-term
sampling of the Rio Grande, such as done in 1997
(Gonzales et al., 1999), is also needed to discern the
LANL contribution.

The mean total PCB concentration at Cochiti was
about four times higher than the mean plus two
standard deviations for Abiquiu. Although the PCB
concentrations at Cochiti generally showed a slight
decreasing trend over the three-month time period
(Figure 6-5, the variation within each sampling time
is too great to imply any Cerro Grande fire-related
short-term trend on a statistical basis for the three
months sampled.

The net (Cochiti minus Abiquiu) mean total PCB
concentration was 68g/kg (0.006 ppm), and the net
maximum total PCB concentration was 2adikg
(0.026 ppm). Eisler and Belisle (1996) recommend a
whole-body total PCB concentration of <40§/kg
FW for the protection of fish. Niimi (1996) cites
concentrations of >50 ppm as necessary to affect
reproduction or growth and concludes that concentra-
tions in the high ppb to low ppm can cause cellular or
biochemical changes but also notes that the
ecotoxicological significance of these changes is
largely unknown. Barron et al. (1995) cites a dietary
no-observable-adverse-effects-concentration
(NOAEC) of 0.5 ppm in the American kestrel.
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TEQs ranged from 1.5E-07 to 6.3E-06 ppm. The
net (Abiquiu minus Cochiti) mean total TEQ was
2.5E-06 ppm, and the net maximum total TEQ was
3.7E-06 ppm. Giesy and Kurunthachalam (1998) cite
a NOAEC of 3.0E-07 ppm for the protection of mink.
Mink are known to be extremely sensitive to PCBs.

The PCB concentrations measured in this study are
not suitable for comparison with human risk screening
values because they include contribution by tissue
(e.g., bone) and media (e.g., sediment in the stomach)
not normally consumed by humans.

d. Analytical Results (Pesticides)Table 6-28
shows the analytical results for the pesticides. With
very low detection limits (<ppb), we detected DDT,
DDD, and DDE in all 18 samples (13 Cochiti and 5
Abiquiu). DDT concentrations ranged from 3.4E-04 to
2.6E-03 ppm-FW in Abiquiu fish and from 8.9E-04 to
4.2E-03 ppm-FW in Cochiti fish. The mean DDT
concentration in Cochiti fish was 2.8E-03 ppm
compared with the mean DDT concentration in
Abiquiu fish of 1.3E-03 ppm. The mean DDE concen-
tration in Cochiti fish was 5.5E-02 ppm-FW compared
with the mean DDE concentration in Abiquiu fish of
2.0 E-02 ppm-FW. Both concentrations are below a
1990 national geometric mean concentration of
1.9E-01 ppm-FW (Schmitt et al., 1990) and are within
the range (0.02—0.08 ppm) in whole-body concentra-
tion measured by Carter (1997) in the common carp in
the Rio Grande at three locations below Cochiti
Reservoir in 1992-1993. In our study, the mean
whole-body DDE concentration in the common carp,
0.085 ppm (n = 5), compares with the mean muscle
(fillet) concentration of 0.096 ppm (n = 8) that we
measured in common carp sampled from the Rio
Grande in 1997 (Gonzales et al., 1999).

As with PCBs, to determine whether data from
both species of fish could be combined within each
location to statistically compare Cochiti fish to
Abiquiu fish, we statistically analyzed species effect
for DDT and DDE using the Cochiti data. Species
differences were nonsignificant (DDT: P =
0.62, 4 g5 4 7= -0.5; DDE: P =0.09¢t5 4 = 2.1).
The mean DDT and DDE concentrations at Cochiti
were significantly (DDT. P = 0.029, 5 13,5 2.7,

DDE: P =0.01,495 13 5= 2.9) higher than the
respective mean DDT and DDE concentrations at
Abiquiu. Cochiti Reservair is the first reservoir on the
Rio Grande from its origin in Colorado. The distribu-
tion of DDT and its metabolites are known to be
worldwide (Stoker and Seager 1976), and sources into
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the Rio Grande up-river from LANL are known to
exist because they have been detected (Carter 1997).
The contribution, if any, of DDT and its metabolites
into Cochiti Reservoir from LANL operations cannot
be discerned from data only on these reservoirs.
Long-term sampling of the Rio Grande, such as the
sampling that we did in 1997 (Gonzales et al., 1999),
is also needed to discern the LANL contribution.
DDT and DDE have been detected in fish at up-river
locations in New Mexico and Colorado (Carter 1997)
and more locally at locations just above and below
LANL at higher concentrations than at LANL
confluence’s with the Rio Grande (Gonzales et al.,
1999). A previous study identified an aerial applica-
tion of a high concentration of DDT in 1963
(Gonzales et al., 1999); however, isolated use of DDT
in the Rito de los Frijoles watershed is also docu-
mented (Allen 1989). Localized use of DDT was
common in the 1960s and early 1970s. The net
(Abiquiu minus Cochiti) mean DDE concentration
was 0.0351g/g (ppm), and the net maximum DDE
concentration was 0.1dg/g (ppm). The effects of
DDT and its metabolites on eggshell thinning, one of
the most sensitive endpoints, are well documented.
Studies indicate that a piscivore’s diet averaging 1.0
ppm DDE or more can cause eggshell thinning.

The pesticide concentrations measured in this
study are not suitable for comparison with human risk

group CST-9 analyzed the vegetation samples for
tritium; plutonium-238 and plutonium-239, -240;
strontium-90; americium-241; cesium-137; and
uranium, and all QA/QC requirements were met.

Results showed that most of the radionuclide
concentrations in the unwashed vegetation samples
collected in 1999 were below upper-level background
concentrations, except for tritium (data not given but
can be found in Nyhan et al., 2000). Tritium concentra-
tions in vegetation from most sites were greater than
background concentrations of about 2 pCi/mL.

Bees.We did not collect honey bee samples in

2000 at Area G. The last bee samples were collected at
Area G in 1999 and are reported here for completeness.
In general, two colonies were established on the south
end of Area G near the tritium shafts. We brought these
colonies into the study site from a background area. In
addition, a control (regional background) site with one
colony was established 10 km (6 mi.) south of Jemez
Springs, NM. In the early fall 1999, we collected bee
tissue samples from all of the colonies. Each of the
three separate 100-g samples (one from each colony)
consisted of approximately 1,000 bees. We used a
small, rechargeable vacuum to collect the bee samples.
Bees were vacuumed off frames that were removed
from the hive, transferred to a plastic resealable bag,
weighed, and double bagged into plastic resealable
bags. We kept all samples in a cooler and froze them

screening values because they include contribution byupon returning to the laboratory. After collecting each

tissue (e.g., bone) and media (e.g., sediment in the
stomach) not normally consumed by humans.

3. Facility Monitoring

a. Area G.
Vegetation We did not collect vegetation
samples at Area G in 2000. The last vegetation

sample, we thoroughly cleaned the vacuum collection
area to avoid cross-contamination of samples. All
samples were analyzed for tritium; strontium-90;
cesium-137; americium-241; plutonium-238; pluto-
nium-239, -240; and total uranium; see Fresquez et al.
(1997a) for a description of the methods. All QA/QC
protocols, chemical analyses, data handling, validation,

samples were collected in 1999 and are reported here and tabulation can be found in the ESH-20 OP entitled,

for completeness. In general, we collected unwashed
overstory and understory vegetation samples at 12
locations within and around Area Gigure 6-3.
Collection of vegetation samples for chemical
analyses follows a set procedure to ensure proper
collection, processing, submittal, and posting of
analytical results. Stations and samples have unique
identifiers to provide chain-of-custody control from
the time of collection through analysis and reporting.
All QA/QC protocols, chemical analyses, data
handling, validation, and tabulation can be found in
the ESH-20 OP entitled “Sampling and Sample
Processing for the Waste-Site Monitoring Program,”
LANL-ESH-20-SF-OP/HCP-011, 1999. Laboratory
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“Managing Bee Colonies,” LANL-ESH-20-BIO-OP-
024, RO, 1997. Laboratory group CST-9 analyzed the
bee samples, and all QA/QC requirements were met.
In general, most radionuclides, with the exception
of tritium, strontium-90, and total uranium, were
within RSRLs (data not given but can be found in
Haarmann and Fresquez 2000). The RSRL is the
upper-level background concentration derived from the
combined 1997, 1998, and 1999 control data
(Haarmann and Fresquez 1998, 1999). Similar to our
results from 1997 and 1998, the largest concentration
difference between Area G and the RSRL was in the
tritium levels. Tritium levels in the Area G bees, for
example, were at 146.9 and 122.0 pCi/mL; the control
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colony contained —0.10 pCi/mL, with a RSRL of

5.5 pCi/mL. Concentrations of strontium-90 were
higher in one Area G colony than the RSRL. Addition-
ally, concentrations of total uranium were higher than
the RSRL in the other Area G colony.

b. DARHT.

Vegetation.We completed baseline concentra-
tions of radionuclides and trace elements in vegetation
(and soils, sediments, small mammals, birds, and bees
around the DARHT facility during the construction
phase (1996 through 1999) in 2000 (Nyhan et al.,
2001a). The Mitigation Action Plan for the DARHT
facility at LANL mandated the establishment of
baseline concentrations for potential environmental
contaminants. These concentrations of radionuclides
and trace elements now represent preoperational
baseline statistical reference levels (BSRLs), which are
calculated from the mean DARHT facility sample
concentration plus two standard deviations.

In 2000, we collected unwashed overstory and
understory vegetation samples during the operational
phase within and around the DARHT facility. Collec-
tion, processing, submittal, and analysis of vegetation
samples follow a set procedure describe8aation
C.3.a.i Tables 6-2%nd6-30 present the results of
radionuclides and trace elements, respectively. See
Figure 6-3for the locations of sampling points.

None of the radionuclide concentrations found in
overstory and understory vegetation samples were
above BSRLs (Fresquez et al., 2001b), except for the
concentration of plutonium-239, -240 found in the
overstory sample collected at the north sampling
location. Even this sample was not significantly
different than the BSRL concentration because it was
within one standard deviation of the BSRL concentra-
tion. Table 6-30shows that the trace element concen-
trations in many samples were less than regional
background concentrations and BSRL concentrations,

was legitimately greater than BSRL values. The
concentration of copper in the overstory sample from
the north location was greater than BSRL values, and
all of the other vegetation samples were greater than
the regional background concentrations for copper.
The lead concentration in all understory samples was
greater than regional background, and the sample from
the west location was greater than the BSRL as well.
Ln contrast, the concentration of lead from the over-

tory samples was less than regional background in all
but the sample from the south location, and none of
the overstory samples exceeded the BSRLs.

BeesWe sampled honey bees around the
DARHT facility in 2000; however, the data are not yet
available. Instead, we are reporting data from 1999,
which was the third year of gaining baseline concen-
trations for a variety of radionuclides in bees. We
collected bee samples from five colonies, established
at the DARHT site approximately 100 m northwest of
the DARHT facility. These samples were collected,
processed, and analyzed for the constituents described
in Section C.3.a.

Results show that one of the honey bee samples
was higher than the RSRL for cesium-137, plutonium-
238, and americium-241 (data not given but can be
found in Haarmann 2001). Three of the honey bee
samples were higher than the RSRL for plutonium-
239, -240, and all five samples were higher than the
RSRL for total uranium, silver, barium, lead, arsenic,
and selenium.

4. Special Biological Monitoring Studies

a. Radionuclides and Nonradionuclides in
Meat and Bone of a Raccoon Near Area G\Ne
collected a raccoorP¢ocyon loto) killed by an
automobile near Area G at TA-54 and analyzed the
meat (muscle) and bone for tritium; strontium-90;
cesium-137; americium-241; plutonium-238; pluto-

but three sets of values exceeded BSRL concentrationd!!UM-239, -240; and total uranium. We compared

One set had detection limits that were greater than
BSRL values, thus these values could not be realisti-
cally compared with BSRL values. Examples from
Table 6-30are results for silver, arsenic, beryllium,
cadmium, nickel, antimony, selenium, and thallium. A
second set had values found to have a strong positive
bias resulting from analytical problems, so we did not
use them in these calculations. Examples fiainle
6-30are arsenic and selenium; this positive bias also
meant that these values could not be realistically
compared with BSRL values. The third set of values
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these data from meat and bone samples with radionu-
clide concentration in meat and bone samples from a
“background” raccoon killed on a roadway on the
northern portion of the Los Alamos town site. The
raccoons were collected during 1999, but because the
analysis was not completed in time for publication in
the 1999 ESR, we are presenting the data here. All
QA/QC protocols, chemical analyses, data handling,
validation, and tabulation can be found in the ESH-20
OP entitled, “Game Animal Sampling and Processing
for the Foodstuffs Monitoring Program,” LANL-ESH-
20-SF-OP-003, RO, 1997. Laboratory group CST-9
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analyzed the raccoon samples, and all QA/QC
requirements were met.

SeeTable 6-31for the radionuclide results of the
meat and bone tissue of the raccoon collected from the
TA-54 area. Plutonium-238, cesium-137, and espe-
cially tritium in meat of the raccoon collected at
TA-54 were higher than the RSRL. Tritium in bone
samples of the same raccoon was also elevated above
background concentrations. All other radionuclides in
meat and bone tissue of the raccoon collected at TA-
54 were nondetectable or within RSRLs. Other media
collected at TA-54 near Area G have been higher in
tritium concentrations in past years: soils and vegeta-
tion (Fresquez et al., 1999a; Nyhan et al., 2000), field
mice (Biggs et al., 1997; Bennett et al., 1998), pocket
gophers (Gonzales et al., 2000b), and bees (Haarman
and Fresquez 1998, 1999, and 2000) are examples.

b. Biological Resources Management Plan
Special Study: Organic Biocontaminants in Food
Chains at Two Canyons at the Los Alamos National
Laboratory. We conducted a range-finding study in

with higher levels of measured organic contaminants,
e.g., shrews, have feeding habits that are conducive of
high soil intake (Gonzales et al., 2001a).

c. The Effects of Depleted Uranium on
Amphibian Growth and Development.DU is the
by-product of an enrichment process that increases the
percentage of the isotope uranium-235 in natural
uranium ore. The release of DU into the environment
at LANL occurred primarily when weapon compo-
nents or munitions were explosively detonated or
impacted against a metal target at firing sites. Ura-
nium is poorly soluble, and the canyons adjacent to
the firing sites lack a constant flow of water into and
through them. Nevertheless, chemical toxicity
information is needed about areas within the Labora-

ntory where runoff creates standing water that can be

used as breeding pools and drinking water for amphib-
ians, aquatic invertebrates, and terrestrial inverte-
brates.

A prior study on the chemical effects of DU on the
water flea Ceriodaphnia dubipand amphipod

DP and Sandia canyons to establish the upper range of(Hyalella aztecaindicated the potential for adverse

PCBs, DDE, and other organic contaminants in
biological organisms at LANL. We analyzed
arthropods (insects and spiders), skirtkksnieces
multivirgatus epipleurotys small mammals (shrews,
voles, and mice), and great horned ovidalfo
virginianug for PCB congeners and organochlorine
pesticides. Generally, concentrations of contaminants
in these organisms were below the levels associated
with adverse effects in lab toxicity studies and field

biological effects only at concentrations considerably
higher than have been measured in surface water or
runoff at LANL (Kuhne 2000). However, amphibians
can be very sensitive to contaminants. Various life
stages of amphibians have been used as sensitive
indicators and are standardized models of contaminant
exposure. In our study, we (researchers from LANL,
the US Geological Survey, and New Mexico State
University) are characterizing the acute and chronic

studies on species in the same class as those of interestffects of DU on embryonic development and growth

in this study. Great horned owls assumed to live on-
site had two orders of magnitude higher concentra-
tions of PCBs than an owl assumed to live off-site.
Pesticide concentrations were generally not different
comparing on-site with off-site. This finding may
further substantiate the dominant source of DDT on
the Pajarito Plateau, including at LANL, as a single
indiscriminate spraying in 1963. Skinks and owls
generally had between one and two orders of magni-
tude more DDE than small mammals, and arthropods
had between one and three orders of magnitude less
dioxin-like PCBs than the other classes of organisms.
This result implies that arthropods may be relatively
poor accumulators of organic contaminants, and, thus,
arthropods may be poor indicators of exposure. The
data also imply that soil ingestion may be the domi-
nant pathway for lipophyllic organic contaminants

into nonhuman biota given that the types of organisms
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of two species of amphibians. Using the South African
Clawed Frog Xenopus laev)s we are applying a
standardized test, Frog Embryo Teratogenesis Assay—
XenopugFETAX), and will comparatively evaluate

the toxicological effects of DU on Xenopus and on a
species of frog that is native to the LANL environ-
ment—the chorus frogPeudacris triseriatp(Figure
6-6). The objective of our two-year study is to develop
DU/amphibian toxicity benchmarks to which direct
comparisons of field data can be made. Using the
human chorionic gonadotropin to induce amplexus
(reproduction), clawed frogs have been successfully
bred and used in a series of pilot studies to develop
and refine the techniques in the FETAX protocol. We
are studying chorus frogs collected in northern New
Mexico (Figure 6-7 to develop a captive breeding
capability in the laboratory. Acute exposure (1.6-50
mg/L DU in solution) range-finding toxicity tests
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6. Soil, Foodstuffs, and Associated Biota

(96 hr LC-50) have revealed no trend or concentra-  develop an organic-contaminant focus area as a

tion-response in malformation or mortality to date. component of the LANL ESP (Gonzales et al., 1998).
Additional acute and chronic assays are underway Another example is the need for knowledge of
(Gonzales et al., 2001b). contaminant levels in reptiles and amphibians native

to the LANL environment and related potential risk.

The monitoring of organics for the ESP will help to
focus additional ecological risk assessments. Thus, the
relationship between the ESP and ecological risk
assessment is mutualistic and iterative. As does the
ESP, ecological risk assessments help identify special
studies that enhance the basis on which environmental
compliance is founded, and this is probably the most
useful outcome of ecological risk assessments.

d. Radionuclides in Soils and Water Near a
Low-Level Disposal Site and Potential Ecological
and Human Health Impacts.Area G is adjacent to
Pueblo of San lldefonso lands. Pueblo residents and
LANL scientists are concerned about radiological
doses resulting from uptake of Area G radionuclides
by mule deer and Rocky Mountain elk, then consump-
tion of deer and elk meat by humans. We collected
tissue samples from deer and elk killed near Area G
by automobiles and analyzed them for tritium; b. History. The Laboratory is in the early stages
strontium-90; uranium; plutonium-238 and plutonium- of an ecological risk assessment program that devel-
239, -240; americium-241; and cesium-137. We used ops multiple lines of evidence. Prior focus has been on
these data to estimate human doses based on meat related pieces or components of ecological risk
consumption rate of 23 kg/yr. We also used RESRAD, assessment such as monitoring and modeling of
starting from a soil source term, to model human contaminant release, fate, and transport. In 1996, the
doses, and we estimated dose rates to deer and elk  Environmental Impact Statement Record of Decision
with a screening model. Dose estimates to humans  on the DARHT at LANL specified, among other
from tissue consumption were 29.0-3 mSv/yr things, the requirement for closer observance of the
(0.29 mrem/yr) and 1.8 10-3 mSv/yr (0.16 mrem/yr)  federal Endangered Species Act of 1973. As a result of
from deer and elk, respectively, and RESRAD dose  this requirement, between 1996 and 1999, we com-

estimates were of the same order of magnitude. pleted risk assessments on four T&E species and
Estimated dose rates to deer and elk werex2.0-4 initiated related field studies. Previous Environmental
mGy/d and 4.% 10-4 mGy/d, respectively. All Surveillance Reports have contained summaries of the
estimated doses were significantly less than estab- T&E assessments. In 2000, we used a similar ap-
lished exposure limits or guidelines (Ferenbaugh et  proach in assessing risk to non-T&E species, and a
al., 1999 and 2001). summary of the study is discussed below.

5. Ecological Risk Assessment c. Tier 2 Ecological Risk Assessment of LANL

Institutional Issues on the Pajarito Plateau Using
ECORSK.6.LANL uses multiple lines of evidence to
manage biological resources that are potentially
impacted by small levels of contamination occurring
in environmental media in some areas of its 43 mi
Ecological risk assessment provides one line of
evidence for making decisions on managing these
tesources. This information on potential impact to

a. Approach. Ecological risk assessment is the
gualitative or quantitative appraisal of real or potential
effects of stressors such as contamination on flora,
fauna, or populations, communities, or ecosystems.
The relationship between ecological risk assessment
and environmental surveillance is several-fold. First,
the ESP provides contaminant data for assessing trend

exposure, and potential effects on ecological entities. biota is relative and is best used to help focus field
The data cpllectid for Sur.velllan.celprograrr;s mCllt,Jd_e studies or additional assessments on the particular
concentrations of contaminants in living and nonliving contaminants, geographical areas, or biological

media, bOIht Of_l\_’\r/]h'cdh ztare useful n ?COI??'Call r|_sk|_ _endpoints needing attention. Ecological risk assess-
assessments. The data on contaminant Ievels IN VNG 0t 5150 helps to ensure good environmental

organisms can also validate ecolog|cal_ r|§k merIs by stewardship and response to concerns by the general
comparing the accuracy of model predictions with real public

data. Second, the results of ecological risk assess- ECORSK.6 is a custom FORTRAN model that was
ments can help identify gaps in the ESP. For example, developed as a tool specifically for conducting

ecological risk ass_essments on threz_itened and endan- ecological risk assessments at LANL (Gonzales et al.,
gered (T&E) species at LANL established the need to
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2001c). ECORSK.6 integrates geographical informa-
tion system (GIS) data on environmental contamina-
tion and animal distribution with many other types of
information such as contaminant toxicity so that
animal exposures to contaminants can be estimated
and compared with animal “safe limits.” In fiscal year
2000, we used ECORSK.6 to assess potential impact
from three contaminant types (radionuclides, organic
chemicals, and metals) to the Rocky Mountain elk, the
American robin Turdus migratoriuy and the deer
mouse Peromyscus maniculatpyacross expansive
areas of semidesert and forested habitat ranging up to
192 kn? (74 mA). We will use the results to support

the development of the Biological Resources Manage-
ment Plan.

Results indicate no appreciable potential impacts to
elk or robin and a small potential for impact to the
deer mouse; however, natural and regional back-
ground sources of contamination contributed the
dominant portion of total risk, indicating that the safe
limits used may have been overly conservative (too
low). Using overly conservative limits is common in
the current state of the science.

We have met our goals of further developing the
ECORSK tool as a technical programmatic capability

D. Other Environmental Surveillance Program
Activities and Special Studies around LANL

1. Surveys of Fire Effects and Rehabilitation
Treatments: First Year after the Cerro Grande Fire

During the summer of 2000, we surveyed portions
of the Sierra de los Valles for the effects of the Cerro
Grande fire, the distribution of rehabilitation treat-
ments, and the residual fire hazards that occur in
unburned areas. To do this, we obtained the reconnais-
sance data listed below at previously established and
at newly established permanent plots. A total of 115
plot samples were obtained from June 6 to October 16.
Most of these data were derived from plots that had
been established before the fire from 1997 to 1999.
However, we also established 28 new plots, and, of
the 115 samples, 11 plots were sampled twice during
the field season. These plots ranged from unburned to
severely burned. Each plot was established or located
in the field and photographed. The list of sampled
variables expanded throughout the summer. We
collected the following categories of reconnaissance
data at many or all of the plots: location and land
ownership; physical characteristics of the site; plant
community type and dominant plant species; presence

and increasing the realism of the assessment approachyf Cerro Grande fire effects and the intensity of

Using a receptor selection process that included input
from multiple agencies and interest groups, we
selected 21 species as important indicators of risk on
the basis of social, ecological, risk, and model criteria.
The use of real animal density data for placement and
distribution of animal focal points and nest sites is an
important advancement because it enables us to
distribute animals on the basis of the distribution of
their prey or forage. The variability of results as a
function of changes in the safe limits (or toxicity
reference values) and contaminant transfer coeffi-
cients demonstrates that more emphasis is needed on
the development of accurate chronic toxicity bench-
marks (safe limits) and site-specific transfer coeffi-
cients. In another important improvement to the
approach, we demonstrated a simple method for
interpolating (predicting) contaminant levels in
canyon sediment at points where we intuitively know
contamination exists based on measurements taken
up-channel, but for which previous assessments
assumed zero or background levels of contamination.
The interpolation method was demonstrated for Los
Alamos Canyon and is currently being applied to other
canyons.

Environmental Surveillance at Los Alamos during 2000

effects; presence or absence of rehabilitation treat-
ments; soil depth and evidence of soil erosion; percent
canopy cover of the forest overstory; percent cover of
graminoids, herbs, shrubs, ash, litter, duff, bare soil,
mosses, lichens, and size-classes of lithic materials;
frequency of elk and deer pellet groups; counts of
dead trees; and samples of the first ten centimeters of
soil material. We transported the data to the lab where
we stored them in a computer database and summa-
rized them. The soils went to Stephen F. Austin State
University where they are being analyzed for levels of
nutrients and to LANL's Environmental Dynamics and
Spatial Analysis Group (EES-10) where they are being
analyzed for carbon content. We are currently analyz-
ing the quantitative data for trends. We are also
utilizing them as inputs to remote sensing analyses of
fire effects and fire hazards and for the development
of a post-fire land cover map. Finally, we are using the
sample database to select sample plots for resampling
during the upcoming field season and to identify gaps
in the data that will require the addition of new
permanent plots (Balice et al., 2001).
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2. Estimation of Soil Erosion in Burned Forest + The BAER Team post-fire estimates of soil loss

Areas Resulting from the Cerro Grande Fire were generally lower than the results from the

. . . Enhanced USLE Approach.
The East Jemez Region has experienced two major

wildfires in the past five years, as well as the recent * The Enhanced USLE Approach pinpointed
Cerro Grande fire in 2000. It has been estimated that discrete areas needing conservation measures
broad-scale wildfires will recur in this region once (Nyhan et al., 2001b).

every ten years. To address this potential hazard, the

Environment, Safety and Health Division’s Technol- 3. Assessing Potential Risks from Exposure to
ogy Development, Evaluation, and Application Natural Uranium in Well Water

(TDEA) program has provided funding for “A Over 50% of the wells in the Nambe region of
Wildfire Behavior Model for the Los Alamos Region  pqrthern New Mexico exceed the EPA's recommended
and an Evaluation of Options for Mitigating Fire drinking water standard of 28y/L (ppb) for uranium-
Hazards.” The primary objectives of the Wildfire 238; the highest in the area was measured at 1g00
TDEA project are to model fire behavior in the LANL ;1 we estimated uranium uptake in tomato

region and to develop actions to mitigate potential (Lycopersicon esculent)psquashCucurbita peph
hazards. Another objective of the Wildfire TDEA lettuce (actuca scarriold, and radishRaphanus

project is to estimate the risk of wildfire-induced soil sativug irrigated with Nambe well water containing
erosion in the LANL region. Post-fire soil erosion and 1 150 500 and 12Q8y U/L. We evaluated plant
storm water runoff can result in contaminant transport uptake and human dose and toxicity associated with
and flooding of downstream facilities. |dentification ingestion of water and produce and inhalation of

of potential problem areas will allow us to design and  jrrigated soil related to gardening activities. Uranium
implement mitigation actions to protect our environ-  concentration in plants increased linearly with

ment and facilities. We are comparing two methods  jncreasing uranium concentration in irrigation water,
for estimating wildfire-induced surface soil erosion particularly in lettuce and radish. The estimated total
hazards. The first is the method the Interagency committed effective dose for 70 years of maximum
Burned Area Emergency Rehabilitation (BAER) Team gntinuous exposure, by the three pathways to well
used on the Cerro Grande fire. In this method, pre-fire \)5ter containing 120Qg U/L, was 0.17 mSv (17
Universal Soil Loss Equation (USLE) estimates of saill mrem/yr) with a corresponding kidney concentration

loss, from the Terrestrial Ecosystem Surveys of the of 0.8 g U/g (ppm) kidney (Hayes et al., 2000 and
Santa Fe National Forest, multiplied by five factors to 2001).

account for burn severity and hydrophobic soils,
resulted in post-fire soil erosion estimates. The second E- Acknowledgements
method (Enhanced USLE Approach) made estimates  Thjs year was very challenging because of the

of soil erosion that incorporated mu|’[lp|e precipitation Cerro Grande fire—we collected many more Samp|es
zones and estimates of changes in ground and canopy and analyzed many more constituents than in previous

cover. _ years. Thanks to the staff of ESH-20, Rick Velasquez,
Because much of the data used in both approaches and Louie Naranjo for collecting and processing

were similar, such as the data layers for the Soil samples; CST-9, George Brooks, Richard Robinson,

Erodibility and Topographic Factors, the two ap- Sam Garcia, Lydia Apodoca, Edward Gonzales,

proaches have some inherent similarities. For the pre- anthony Sanchez, Claudine Armenta, Eva Birnbaum,
fire case, the soil loss estimates made by the BAER  cecily Boyett-Reyes, Mark Kozubal, Kathy Lao,
Team and the Enhanced USLE approaches both Barbara Lopez, and Kathy Straw for radionuclide and
showed much lower soil erosion rates across the area trace element analysis; and Paragon Analytics of Fort
burned by the Cerro Grande fire. However, a much  Collins, CO, and Axys Analytical Services, Ltd., in
larger proportion of the area had tolerable soil erosion sjgney, B.C., Canada, for other organic chemical

(<2 ton/acre/year) using the Enhanced USLE Ap- analysis. Also, thanks to many of the ESH-20 under-
proach than that discovered by the BAER Team. graduate students (David Lujan, Adrian Martinez, and
When the post-Cerro Grande fire soil erosion Chris Rae) for helping summarize, tabulate, and QA

estimates were compared, the following differences  ihe data.
were observed:
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Table 6-1. Radionuclide Concentrations in Surface (0- to 2-inch depth) Soils Collected from Regional Background, Perimeter, & Site Locations
during 2000 (after fire)
Gross Gross Gross
3H 90gy 137cs toty 238py 239.24¢py 241Am Alpha Beta Gamma
Location (pCi/mL) (pCi/g dry)  (pCi/g dry) ( ng/g dry) (pCi/g dry) (pCi/g dry) (pCilg dry) (pCi/g dry) (pCi/g dry)  (pCi/g dry)
Regional Background Stations:
Embudo 0.03 (0.4%) 0.34 (0.09) 0.31 (0.05) 1.57 (0.16) 0.002 (0.001) 0.011 (0.002)  0.014 (0.004)  4.13 (1.25) 3.10 (1.04) 25
Cochiti 0.10 (0.46) 0.19 (0.09) -0.03 (0.15) 1.58 (0.16) 0.001 (0.001) 0.001 (0.001)  0.002 (0.001)  1.34 (0.63) 0.64 (0.40) 2.4
Jemez —-0.06 (0.48) 0.17 (0.09) 0.20 (0.04) 2.50 (0.25) 0.001 (0.001) 0.007 (0.001)  0.005 (0.002)  1.06 (0.56)  0.34 (0.28) 2.9
Bandelier 0.23 (0.47) 0.07 (0.09) 0.36 (0.05) 2.60 (0.26) 0.001 (0.001) 0.020 (0.002)  0.005 (0.002)  6.60 (1.73) 3.91 (1.18) 2.7
(Cerro Grande)
Mean (std dev) 0.08 (0.12) 0.19 (0.11)  0.21 (0.17) 2.06 (0.56) 0.001 (0.001) 0.010 (0.008)  0.007 (0.005)  3.28 (2.61) 2.02 (1.8) 2.
RSRL® 0.60 0.71 0.51 3.30 0.008 0.019 0.013 8.4 7.2 4.1
SALd 6,400.06 5.70 5.30 100.00 49.00 44.00 39.00 -——= -——= -——=
Perimeter Stations:
Otowi 0.02 (0.45) 0.19 (0.09) 0.45 (0.06) 0.75 (0.08) 0.004 (0.001) 0.125 (0.007)  0.048 (0.004)  2.83 (0.97) 2.24 (0.83) 3.3
TA-8 (GT Site) 0.14 (0.46) 0.40 (0.10) 0.50 (0.07) 2.35 (0.24) 0.002 (0.001) 0.028 (0.003) 0.011 (0.003) 7.65 (1.95) 5.05 (1.42) 3.5
Near TA-49 (BNP) 0.24 (0.47) 0.40 (0.10) 0.39 (0.05) 3.78 (0.38) 0.002 (0.001) 0.020 (0.002)  0.004 (0.001)  7.54 (1.93) 462 (1.34) 3.1
East Airport 0.42 (0.49) 0.26 (0.10) 0.24 (0.04)  2.98 (0.30) 0.001 (0.000) 0.030 (0.003)  0.006 (0.002)  5.94 (1.60) 3.64 (1.12) 2.1
West Airport 0.29 (0.48) 0.28 (0.10) 0.20 (0.04) 3.14 (0.31) 0.002 (0.001) 0.060 (0.005) 0.002 (0.001) 5.95 (1.61) 3.50 (1.09) 2.7
North Mesa 0.30 (0.48) 0.31 (0.10) 0.15 (0.03) 2.82 (0.28) 0.000 (0.000) 0.012 (0.002)  0.002 (0.001)  5.26 (1.47) 3.40 (1.07) 2.7
Sportsman’s Club 0.27 (0.48) 0.15 (0.09) 0.32 (0.05) 3.59 (0.36) 0.001 (0.001) 0.024 (0.003)  0.007 (0.002)  6.58 (1.74) 481 (1.38) 2.
Tsankawi/PM-1 0.11 (0.46) 0.27 (0.09) 0.18 (0.04) 5.54 (0.55) 0.001 (0.001) 0.013 (0.002)  0.006 (0.001)  3.97 (1.20)  2.90 (0.96) 4.
White Rock (East) 0.42 (0.49) 0.30 (0.10) 0.11 (0.02) 2.22 (0.22) 0.001 (0.001) 0.008 (0.001)  0.001 (0.001)  6.96 (1.81) 3.80 (1.16) 3.
San lidefonso 0.12 (0.46) 0.32 (0.10)  0.25 (0.04) 2.75 (0.28) 0.001 (0.001) 0.010 (0.002)  0.002 (0.001)  3.55 (1.11) 2.50 (0.87) 2.
Mean (std dev) 0.23 (0.13)* 0.29 (0.08) 0.28 (0.13)  2.99 (1.23)*  0.002 (0.001) 0.033 (0.036)  0.009 (0.014) 562 (1.69)  3.65 (0.96) 3.1
On-Site Stations:
TA-16 (S-Site) 0.10 (0. 46) 0.46 (0.10) 0.58 (0.07) 4.57 (0.46) 0.000 (0.001) 0.032 (0.003)  0.011 (0.003) 10.20 (2.44) 6.83 (1.78) 3.7
TA-21 (DP-Site) 1.51 (0.58) 0.23 (0.09) 0.25 (0.05)  4.50 (0.45) 0.003 (0.001) 0.096 (0.005)  0.056 (0.006)  6.49 (1.72) 3.44 (1.09) 3.
Near TA-33 1.67 (0.60) 0.26 (0.09) 0.33 (0.05) 2.65 (0.27) 0.007 (0.001) 0.019 (0.002)  0.009 (0.002)  6.42 (1.71) 411 (1.23) 3.0
TA-50 0.76 (0.52) 0.20 (0.09) 0.07 (0.02) 3.16 (0.32) 0.001 (0.001) 0.039 (0.003) 0.013 (0.003) 6.34 (1.69) 348 (1.10) 3.1
TA-51 —-0.09 (0.44) 0.36 (0.11) 0.36 (0.05) 4.15 (0.42) 0.002 (0.001) 0.026 (0.003)  0.008 (0.002)  6.51 (1.72) 429 (1.26) 3.3
West of TA-53 1.01 (0.54) 0.09 (0.10) 0.20 (0.04)  3.93 (0.39) 0.002 (0.001) 0.032 (0.003)  0.009 (0.002) 5.57 (1.54) 353 (1.11) 3.1
East of TA-53 0.57 (0.50) 0.21 (0.10)  0.53 (0.07)  3.18 (0.32) 0.001 (0.001) 0.042 (0.004)  0.015 (0.003) 5.41 (1.51)  3.76 (1.16) 3.2
East of TA-54 0.90 (0.53) 0.21 (0.09) 0.23 (0.04) 2.77 (0.28) 0.012 (0.002) 0.028 (0.003)  0.010 (0.002)  3.83 (1.19) 2.89 (0.97) 34

Potrillo Drive/TA-36  0.39 (0.49) 0.27 (0.10) 0.21 (0.03) 3.18 (0.32) 0.001 (0.001) 0.010 (0.001)  0.003 (0.001)  5.13 (1.44)  3.10 (1.01) 3.1
Near Test Well DT-9  —0.14 (0.44) 0.38 (0.10) 0.22 (0.04) 2.57 (0.26) 0.001 (0.001) 0.010 (0.002)  0.005 (0.002)  5.24 (1.47)  3.89 (1.19) 3.

R-Site Road East 0.24 (0.47) 0.18 (0.11)  0.35 (0.05)  4.53 (0.45) 0.001 (0.001) 0.012 (0.002)  0.004 (0.001)  8.47 (2.09)  4.76 (1.35) 3.
Two-Mile Mesa 0.11 (0.46) 0.33 (0.09) 0.23 (0.04) 2.83 (0.28) 0.001 (0.001) 0.016 (0.002) 0.007 (0.002)  6.49 (1.71)  3.73 (1.14) 3.0
Mean (std dev) 0.59 (0.60)*  0.27 (0.10) 0.30 (0.14) 3.50 (0.78)*  0.003 (0.003) 0.030 (0.023)  0.013 (0.014) 6.3 (L.65)* 3.98 (1.03)* 3.2
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Table 6-1. Radionuclide Concentrations in Surface (0- to 2-inch depth) Soils Collected from Regional Background, Perimeter, & Site Locations

during 2000 (after fire) (Cont.)

234 235 238
Location (pCi/g dry) (pCil/g dry) (pCi/g dry)
Regional Background Stations:
Embudo 0.459 (0.037) 0.0162 (0.0087) 0.459 (0.037)
Cochiti 0.490 (0.033) 0.0134 (0.0061) 0.460 (0.032)
Jemez 0.727 (0.033) 0.0283 (0.0063) 0.777 (0.035)
Bandelier 0.249 (0.017) 0.0079 (0.0035) 0.235 (0.016)

(Cerro Grande)

Mean (std dev)
RSRL®
SALd

Perimeter Stations:
Otowi
TA-8 (GT Site)
Near TA-49 (BNP)
East Airport
West Airport
North Mesa
Sportsman’s Club
Tsankawi/PM-1
White Rock (East)
San lldefonso

0.481 (0.196)
0.501
63.0

0.216 (0.015)
0.685 (0.052)
1.170 (0.071)
0.768 (0.044)
0.863 (0.037)
0.822 (0.037)
0.955 (0.036)
0.623 (0.031)
1.565 (0.060)
0.816 (0.035)

0.0165 (0.0086)
0.0337
17.0

0.0066 (0.0037)
0.0470 (0.0138)
0.0525 (0.0139)
0.0287 (0.0080)
0.0404 (0.0071)
0.0280 (0.0069)
0.0369 (0.0063)
0.0224 (0.0060)
0.0632 (0.0094)
0.0394 (0.0070)

0.483 (0.223)
0.929

93.0

0.212 (0.015)
0.827 (0.058)
1.221 (0.073)
0.898 (0.048)
0.932 (0.039)
0.796 (0.036)
0.993 (0.037)
0.695 (0.033)
1.653 (0.062)
0.816 (0.035)

Mean (std dev)

On-Site Stations:

TA-16 (S-Site)
TA-21 (DP-Site)
Near TA-33
TA-50

TA-51

West of TA-53
East of TA-53
East of TA-54

Potrillo Drive/TA-36
Near Test Well DT-9

R-Site Road East
Two-Mile Mesa

0.848 (0.352)*

1.277 (0.051)
1.279 (0.067)
0.844 (0.037)
0.923 (0.040)
1.040 (0.046)
0.926 (0.062)
0.792 (0.033)
0.858 (0.037)
0.894 (0.040)
0.742 (0.047)
0.657 (0.045)
0.781 (0.034)

0.0365 (0.0161)*

0.0523 (0.0086)
0.0592 (0.0125)
0.0496 (0.0081)
0.0459 (0.0081)
0.0382 (0.0080)
0.0563 (0.0142)
0.0378 (0.0065)
0.0288 (0.0060)
0.0389 (0.0077)
0.0488 (0.0117)
0.0307 (0.0111)
0.0376 (0.0069)

0.904 (0.368)*

1.341 (0.053)
1.303 (0.067)
0.848 (0.037)
0.981 (0.042)
1.097 (0.048)
1.027 (0.066)
0.808 (0.033)
0.808 (0.035)
0.936 (0.041)
0.764 (0.047)
0.665 (0.045)
0.866 (0.037)

Mean (std dev)

0.918 (0.195)*

0.0437 (0.0098)*

0.954 (0.209)*

a(+1 counting uncertainty); values are the uncertainty of the analytical results at the 65% confidence level.

bSee Appendix B for an explanation of the presence of negative values.

CRegional Statistical Reference Level; this is the upper-limit background concentration (mean + 2 std dev) based on datatirdra9ro

dLos Alamos National Laboratory Screening Action Level (ER 2001).

€Equivalent to the SAL of 880 pCi/g dry soil at 12% moisture.

f Means within the same column followed by an * were statistically higher than regional background using a Wilcoxon Rank &utheT&66 probability level.
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Table 6-2. Mean £SD) Radionuclide Concentrations in Surface (0- to 2-inch depth) Soils Collected from Regional Background, Perimeter, and On-
Site Locations Before (1999) and After (2000) the Cerro Grande Fife

Location 3H 90gy 137cs toty 238py 239.24(p, 241Am Alpha Beta Gamma
Date (pCi/mL)  (pCi/g dry) (pCi/g dry) (pug/gdry) (pCi/gdry) (pCi/gdry) (pCilgdry) (pCi/gdry) (pCi/gdry) (pCi/g dry)

Regional Background Station8

1999 0.21 0.30 0.23 1.78 0.001 0.012 0.011 3.1 2.8 2.1
(0.64) (0.07) (0.06) (0.18) (0.001) (0.002) (0.003) (0.6) (0.3) (0.2)
2000 0.03 0.34 0.31 1.57 0.002 0.011 0.014 4.1 3.2 2.5
(0.45) (0.09) (0.05) (0.16) (0.001) (0.002) (0.004) (1.3) (1.0) (0.2)
Perimeter Stationd$
1999 0.32 0.34 0.45 2.93 0.007 0.039 0.007 5.0 4.3 4.4
(0.09) (0.18) (0.29) (0.58) (0.006) (0.040) (0.004) (1.1) (1.2) (1.6)
2000 0.23 0.29 0.28 2.99 0.002 0.033 0.009 5.6 3.7 3.1
(0.13) (0.08) (0.13) (1.23) (0.001) (0.036) (0.014) (1.7) (1.0) (0.6)
On-Site Stations (LANL)®
1999 0.39 0.42 0.36 412 0.005 0.025 0.014 59 4.1 3.4
(0.59) (0.18) (0.16) (1.75) (0.006) (0.015) (0.015) (1.4) (1.2) (0.7)
2000 0.59 0.27 0.30 3.50 0.003 0.032 0.013 6.3 4.0 3.2
(0.60) (0.10) (0.14) (0.78) (0.004) (0.023) (0.015) (1.7) (1.0) (0.2)

aData from Fresquez et al. (2000a). The mean radionuclide concentrations showed no statistical differences between tigpay®éitsaxsin Rank Sum Test at the 0.05
probability level.

bRepresents Embudo only; this was the only regional background station out of three that was located predominantly dohe@ied@frande fire (and LANL).

CFresquez and Gonzales (2000).

dRepresents 10 perimeter stations; four located on north side, four on east side, one on west side, and one on southwéét side of

eRepresents 12 on-site (LANL) stations.
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Table 6-3. Radionuclide Concentrations in Garden Tilled Surface (0- to 2-inch depth) Soils Collected from Regional Organic Fang Locations
in Northern New Mexico after the Cerro Grande Fire

3H 90sy 137cs toty 23%py 239,24y 241Am Alpha Beta Gamma
Location (pCi/mL) (pCi/gdry) (pCi/gdry) (ug/gdry) (pCi/gdry) (pCi/gdry) (pCi/gdry) (pCi/gdry) (pCi/gdry) (pCi/g dry)
Soils from Tilled Farming Areas Directly Downwind of the CG Fire

Ojo Sarco 0.04 0.08 0.158 1.78 0.001 0.006 0.004 3.4 2.0 1.9
(0.457 (0.09) (0.033) (0.18) (0.000) (0.001) (0.001) (1.1) (0.8) (0.2)
Embudo 0.00 0.04 0.124 1.22 0.002 0.006 0.002 2.7 2.0 1.7
(0.45) (0.09) (0.035) (0.12) (0.001) (0.001) (0.001) (0.9) (0.8) (0.2)
Espafiola 0.06 0.02 0.036 1.94 0.000 0.011 0.012 3.1 2.4 1.9
(0.45) (0.09) (0.022) (0.19) (0.000) (0.002) (0.002) (1.0) (0.9) (0.2)
Abiquiu 0.03 0.11 0.420 2.44 0.007 0.013 0.003 2.4 1.9 5.5
(0.45) (0.09) (0.055) (0.24) (0.001) (0.002) (0.001) (0.9) (0.7) (0.6)
Soils from Tilled Farming Areas Not Directly Downwind of the CG Fire
Cochiti -0.17 0.04 0.122 2.06 0.002 0.003 0.001 2.8 25 3.4
(0.45y (0.10) (0.031) (0.21) (0.001) (0.001) (0.000) (1.0) (0.9) (0.3)
Pecos -0.13 0.21 0.225 3.61 0.000 0.007 0.002 4.9 2.9 3.5
(0.45) (0.10) (0.037) (0.36) (0.000) (0.001) (0.001) (1.4) (1.0) (0.3)

a(x1 counting uncertainty); values are the uncertainty of the analytical results at the 65% confidence level.
bSee Appendix B for an explanation of the presence of negative values.
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Table 6-4. Total Recoverable Trace Element Concentrationgig/g dry) in Surface (0- to 2-inch depth) Soils Collected from Regional
Background, Perimeter, and On-Site Locations during 2000 (after firé)

Location Ag Al As Ba Be Cd Co Cr Cu Fe Hg
Regional Background Stations
Embudo 1.8 57000 1.1 15 79.0 041 0.2b 3.7 7.0 3.7 7,900.0 0.61
Cochiti 1.® 11,0000 3.4 15  130.0 057 0.29 55 9.2 7.5 14,0000 0.61
Jemez 1.0 12,0000 2.7 15  150.0 063 0.20 5.7 17.0 1.4 14,0000 0.b1
Bandelier (Cerro Grande) 2.0 8,900.0 1.8 1% 160.0 069 0.20 55 6.6 3.7 9,600.0 0.02
Mean 1.0 94000 23 1.5 129.8 0.58 0.20 5.1 10.0 41 11,3750 0.01
(std dev) (0.0) (2,784.5) (1.0 (0.0) (36.1) (0.12) (0.00) (0.9) (4.8 (2.5) (3,109.5) (0.01)
RSRLC <2.0 36,6000 6.1 16.7 194.0 0.73 <0.40 6.7 14.7 11.0 21,800.0 0.04
SALd 390.0 76,0000 6.1 5,500.0 5,400.0 150.00 39.00 3,400.0 210.0 2,900.0 23,000.0 23.00
Perimeter Stations
Otowi 1. 7,100.0 0.8 15 76.0 0.58 0.2b 4.0 8.1 3.6 9,300.0 0.61
TA-8 (GT Site) 1.6 72000 1.7 15  98.0 052 0.2p 3.9 6.1 59  8,900.0 0.02
TA-49 (BNP) 1.6 8,000 1.9 15 130.0 0.76  0.20 5.8 7.7 47 99000 001
East Airport 1.0 12,0000 2.5 15 970 095 0.20 58  10.0 6.1 12,000.0 0.01
West Airport 1.6 11,0000 28 15 140.0 096 0.20 7.3 10.0 6.9 12,000.0 0.02
North Mesa 1.6 11,0000 3.2 15 1200 0.86 0.20 7.2 11.0 6.2 14,000.0 0.02
Sportsman’s Club 10 9,2000 2.3 1% 150.0 110 0.20 14.0 8.6 55 12,0000 0.02
Tsankawi/PM-1 1b 8,7000 1.5 15 37.0 092 0.2b 3.4 11.0 6.0 8,400.0 0.01
White Rock (East) 10 95000 24 15 130.0 1.20 0.20 4.7 7.3 6.1  9,900.0 0.00
San lldefonso 1 57000 1.5 15 78.0 0.67 0.2b 4.5 5.7 4.1 7,500.0 0.01
Mean 1.0 89400 21 1.5 105.6 0.85*0.20 6.1 8.6 55 10,390.0 0.01
(std dev) (0.0) (2,002.3) (0.7) (0.0) (35.0) (0.22) (0.00) 3.1 (1.9 (1.0) (2,027.8) (0.01)
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Table 6-4. Total Recoverable Trace Element Concentrationgig/g dry) in Surface (0- to 2-inch depth) Soils Collected from Regional
Background, Perimeter, and On-Site Locations during 2000 (after firé)(Cont.)

Location Ag Al As B Ba Be Cd Co Cr Cu Fe Hg
On-Site Stations
TA-16 (S-Site) 1.6 15,0000 29 15  160.0 1.00 0.20 4.8 11.0 6.8 11,000.0  0.02
TA-21 (DP-Site) 1.6 57000 21 15  89.0 059 0.20 6.0 7.4 41 93000 0.01
Near TA-33 1.6 12,0000 1.1 15 110.0 0.78 0.2p 4.0 6.4 3.5 8,500.0 0.01
TA-50 1.0 9,600.0 2.2 1% 110.0 0.90 0.53 4.5 7.8 4.6 9,900.0 0.01
TA-51 1. 12,0000 2.2 15  140.0 0.87 0.20 6.9 10.0 6.1 12,000.0 0.02
West of TA-53 1.8 89000 08 15 110.0 1.00 0.20 7.0 8.7 5.2 11,000.0 0.02
East of TA-53 1.6 44000 2.1 15 48.0 057 0.2b 1.7 3.1 2.0 4,500.0 0.01
Potrillo Drive/TA-36 1.4 59000 1.4 15 57.0 0.62 0.2b 3.0 4.1 1.8 7,400.0 0.61
East of TA-54 1.6 16,000.0 3.7 15 99.0 0.78 0.2b 7.2 17.0 5.9 14,000.0 0.02
Near Test Well DT-9 1 8,8000 2.0 15 110.0 081 0.20 55 7.9 3.5 11,000.0 0.01
R-Site Road 1 11,0000 2.7 15 140.0 097 0.20 6.7 9.6 4.9 12,000.0 0.02
Two-Mile Mesa 1.6 18,0000 4.4 15  140.0 1.00 0.20 8.2 14.0 6.6 16,000.0 0.02
Mean 1.0 10,608.3 2.3 1.5 109.4 0.82* 0.23 5.5 8.9 46 10,550.0 0.02
(std dev) (0.0) (4,253.7) (1.0 (0.0) (33.6) (0.16) (0.10) (1.9) (3.9 (1.7) (3,001.9) (0.01)
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Table 6-4. Total Recoverable Trace Element Concentrationgig/g dry) in Surface (0- to 2-inch depth) Soils Collected from Regional
Background, Perimeter, and On-Site Locations during 2000 (after firé)(Cont.)

Location Mn Mo Ni Pb Sb Se Sn Ti TI \/ Zn CN
Regional Background Stations
Embudo 190.0 25 5.1 70 0% o04 2% 400 0P 120 23.0 0.2
Cochiti 340.0 2.8 6.5 70 0% 06 2% 630 0P 270 35.0 0.2
Jemez 490.0 25 9.8 80 0% 07 2% 590 0P 230 32.0 0.2
Bandelier (Cerro Grande)  700.0 b5 62 140 0% 07 2.% 1700 0P 130 40.0 0.4
Mean 430.0 2.5 6.9 9.0 01 0.6 2.5 83.0 0.1 1838 325 0.3
(std dev) (217.7)  (0.0) (2.0) (3.00 (0.0) (0.1) (0.0) (58.9) (0.0) (7.4) (7.1) (0.1)
RSRLC 421.0 0.8 105 140 <0.4 0.6 159 200.7 <0.4 40.1 49.0 0.5
SALd 3,200.0 390.0 1,600.0 400.0 31.0 390.0 47,000.0 NA 55 550.0 23,000.0 1,200.0
Perimeter Stations
Otowi 240.0 2.8 3.7 9.0 0% o02b 2% 3000 0P 180 30.0 1.8
TA-8 (GT Site) 430.0 25 50 160 0.2 05 2.8 2000 0% 120 33.0 0.2
TA-49 (BNP) 380.0 25 59 140 02 05 2% 1300 02 16.0 23.0 02
East Airport 380.0 28 83 230 02 06 2% 1300 03 17.0 65.0 0.6
West Airport 480.0 2k 84 200 02 06 2% 890 0.2 19.0 53.0 0.2
North Mesa 470.0 25 77 170 0% 07 2% 180.0 0.2 23.0 41.0 0.2
Sportsman’s Club 1,200.0 25 88 180 0.2 05 2% 460 0.3 19.0 34.0 0.6
Tsankawi/PM-1 220.0 2% 120 210 0% 05 2.9 2400 0.2 9.3 43.0 o
White Rock (East) 300.0 25 87 160 02 06 2% 200 03 11.0 44.0 0.2
San lldefonso 330.0 25 41 110 0% 04 2% 420 0P 110 34.0 0.4
Mean 443.0 2.5 7.3 17.00 0.1 0.5 25 1377 02 155 40.0 0.5
(std dev) (280.4)  (0.0) (2.6) (4.0) (0.0) (0.1) (0.0) (92.1) (0.1) (4.5 (12.2) (0.5)
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Table 6-4. Total Recoverable Trace Element Concentrationgig/g dry) in Surface (0- to 2-inch depth) Soils Collected from Regional

Background, Perimeter, and On-Site Locations during 2000 (after firé)(Cont.)

Location Mn Mo Pb Sb Se Sn Ti TI \Y/ Zn CN
On-Site Stations
TA-16 (S-Site) 320.0 25 83 130 0.2 07 2% 2800 06 17.0 34.0 0.4
TA-21 (DP-Site) 310.0 215 60 190 02 06 2% 830 0P 16.0 29.0 0.2
Near TA-33 240.0 28 60 11.0 0% 02 2% 650 0P 92 25.0 0.p
TA-50 250.0 2.8 52 160 0% 02 25 970 05 14.0 42.0 o2
TA-51 480.0 2.8 76 120 0.2 05 2% 2500 0.2 20.0 36.0 0.8
West of TA-53 460.0 25 73 150 0% 02 25 800 02 17.0 28.0 o2
East of TA-53 160.0 25 1.0 110 0P 06 2.8 70 0P 47 19.0 0.p
Potrillo Drive/TA-36 280.0 2b 4.1 9.0 0.2 05 2% 680 0P 74 35.0 0.6
East of TA-54 380.0 25 97 160 0.2 05 2% 3400 03 28.0 39.0 0.2
Near Test Well DT-9 310.0 25 51 130 0.2 05 2% 1100 0.2 15.0 26.0 ob2
R-Site Road 510.0 2b5 64 150 0.2 06 2% 2100 0.2 20.0 30.0 0.4
Two-Mile Mesa 460.0 28 89 290 0.2 06 2% 2000 08 27.0 35.0 0.2
Mean 346.7 2.5 6.3 15.0¢* 0.1 0.5 25 1492 03 163 31.5 0.3
(std dev) (110.7) (0.0 (2.4) (5.00 (0.0) (0.2 (0.0) (103.3) (0.2) (7.1) (6.5) (0.2)

aTrace elements were digested using EPA method 3051 and analyzed using EPA method 6020 (Sb, Tl, Pb), 7000A (As, Se), &4 68161 )all others).
bAll less-than values were converted to one-half the concentration.
CRegional Statistical Reference Level; this is the upper-limit background concentration (mean + 2 std dev) based on dafat&rd®9B9(Fresquez and

Gonzales, 2000; Fresquez et al., 2001a).
dLos Alamos National Laboratory Screening Action Level (EPA 2000).

€Means within the same column followed by an * were statistically higher than regional background using a Wilcoxon Ranka&uhe T&66 probability

level.
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6. Soil, Foodstuffs, and Associated Biota

Table 6-5. Mean ¢SD) Total Recoverable Trace Element Concentrationsug/g dry) in Surface
(O- to 2-inch depth) Soils Collected from Regional Background, Perimeter, and On-Site Locations
Before (1999) and After (2000) the Cerro Grande FirkP

Location/Date Ag Al As Ba Be Cd Co Cr Cu Fe
Regional Background Station$§
1994 1.0 2.9 1.0 87 0.62 0.20 4.3 12.0 5.7 1.4
2000 1.0 0.6 1.1 79 0.41 0.20 3.7 7.0 3.7 0.8
Perimeter Station$
1994 1.0 3.3 1.9 91 0.84 0.23 4.7 8.1 5.9 1.2
(0.00) (0.09) (0.8) (29) (0.25) (0.09) (1.7) (3.2)0 (15 (0.23)
2000 1.0 0.9 2.1 106 0.85 0.20 6.1 8.6 5.5 1.0

(000) (0.02) (0.7) (35) (0.22) (0.00) (3.1) (L.9) (1.0) (0.02)

On-Site Stations (LANL)'

199¢ 1.0 34 24 109 087 023 52 77 60 13
(0.0) (0.46) (0.7) (29) (0.16) (0.09) (1.4) (2.5) (1.8) (0.25)
2000 1.0 1.1 23 109 082 023 55 89 46 11

00) (0.04) (1.0) (34) (0.16) (0.10) (1.9) (3.9) (L.7) (0.03)

Table 6-5. Mean £SD) Total Recoverable Trace Element Concentrationgig/g dry) in Surface
(0- to 2-inch depth) Soils Collected from Regional Background, Perimeter, and On-Site Locations
Before (1999) and After (2000) the Cerro Grande Fir&P (Cont.)

Location/Date Hg Mn Ni Pb Sh Se Tl V Zn CN
Regional Background Station$§

1999 0.01 229 6.4 12 0.1 0.2 0.1 20 26

2000 0.01 190 5.1 7 0.1 0.4 0.1 12 23 0.20
Perimeter Station§

199¢ 0.02 382 4.8 20 0.1 0.2 0.2 15 33

(0.01) (135) (2.2) (7.8) (0.07) (0.00) (0.08) (6.7) (8.4)
2000 0.01 443 7.3 17 0.1 0.5 0.2 16 40 0.50

(0.01) (280) (2.6) (4.0) (0.00) (0.10) (0.10) (45) (12.2) (0.50)

On-Site Stations (LANL)'

1999 005 349 52 14 02 0.2 0.2 21 34
(0.13) (129) (1.7) (2.8) (0.00) (0.00) (0.06) (45) (7.4)
2000 002 347 63 15 01 0.5 0.3 16 32 0.30

0.01) (111) (2.4) (5.0) (0.00) (0.20) (0.20) (7.1) (6.5) (0.20)

aAll trace elements, with the exception of Al and Fe, are reported on a ppm basis. Al and Fe are reported on a percent basis.

PData from Fresquez et al. (2000).

CRepresents Embudo only; this was the only regional station out of three that was located predominantly downwind of the
Cerro Grande fire (and LANL).

dFresquez and Gonzales (2000).

eRepresents 10 perimeter stations; four located on north side, four on east side, one on west side, and one on southwest side of
LANL.

f Represents 12 on-site (LANL) stations.
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6. Soil, Foodstuffs, and Associated Biota

Table 6-6. Organic Compound Concentrations in Surface (0- to 6-inch depth) Soils
Collected from Regional, Perimeter, and On-Site Stations during 2000 (after firg)

vocP svoct PESTY pPcB®  HEf Dioxins9

Location (ppb)  (ppb)  (ppb)  (ppb) (ppb) (ppt)
Regional Background Stations

Embudo ND NDY OCDD (13.6)

Cochiti ND ND OCDD (12.0)

Jemez ND ND

Bandelier (Cerro Grande) ND ND ND ND
Perimeter Stations

Otowi ND ND

TA-8 (GT Site) ND ND

Near TA-49 (BNP) ND ND

East Airport ND ND

West Airport ND ND ND ND ND  HpCDD (3.7)

OCDD (28.1)

North Mesa ND ND

Sportsman’s Club ND ND

Tsankawi/PM-1 ND ND

White Rock (East) ND ND ND ND ND

San lldefonso ND ND
On-Site Stations

TA-16 (S-Site) ND ND ND ND ND OCDD (10.%)
TA-21 (DP-Site) ND ND

Near TA-33 ND ND

TA-50 ND ND

TA-51 ND ND

West of TA-53 ND ND

East of TA-53 ND ND

East of TA-54 ND ND

Potrillo Drive/TA-36 ND ND

Near Test Well DT-9 ND ND

R-Site Road East ND ND ND ND ND OCDD (104)
Two-Mile Mesa ND ND ND ND ND OCDD (10.0

8Data from Fresquez et al. (2000).

PyOC = \olatile Organic Compounds (36 compounds).
¢SVOC = Semivolatile Organic Compounds (71 compounds).
dPEST= Pesticides (organochlorine) (21 compounds).

ePCB = Polychlorinated biphenyls (7 compounds).

fHE = High Explosives (14 compounds).

9Dioxin and dioxin-like compounds (7 compounds).

AND = Not Detected above reporting limits.

iOCDD = 1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin.

i HpCDD = 1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin.

kThese data reflect concentrations of OCDD detected in a composite sample soil from TA-16 (S-Site),
R-Site Road East, and Two-Mile Mesa soils.
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Table 6-7. Total Recoverable Trace Element Concentrationgi§/g dry) in Garden Tilled Surface
(O- to 2-inch depth) Soils Collected from Regional Organic Farming Locations in Northern New Mexico
after the Cerro Grande Fire?

Location Ag As Ba Be Cd Co Cr Hg Ni Pb Sb Se T Zn

Soils from Tilled Organic Farming Areas Directly Downwind of the Cerro Grande Fire
OjoSarco 1B 45 160 094 02 55 140 0.008 120 122 02 022 022 43
Embudo 16 31 68 052 02 42 110 0.005 100 67 02 02 02® 51
Espafiola 1® 31 94 065 07 39 21.0 005120 78 02 17 02 52
Abiquiu 1.0 68 180 120 0P 70 200 0.008 160 132 02 08 02 60

Soils from Tilled Organic Farming Areas Not Directly Downwind of the Cerro Grande Fire (Control)
Cochiti 1.® 19 87 046 0P 33 6.6 0.008 64 48 02 o022 02 22
Pecos 1 58 150 150 0P 11.0 31.0 0.005 200 200 02 07 02 100

aTrace elements were digested using EPA method 3051 and analyzed using EPA method 6020 (Sb, Tl, Pb), 7000A (As, Se),

7471A (Hg) and 6010B (all others).
bAIl less-than values were converted to one-half the concentration.
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Table 6-8. Organic Compound Concentrations in Garden Tilled Surface (0- to 6-inch depth)
Soils Collected from Regional Organic Farming Locations in Northern New Mexico after the
Cerro Grande Fire

Location PEST? PCB HEC Dioxins® PAHs®

Soils from Tilled Organic Farming Areas Directly Downwind of the Cerro Grande Fire
Ojo Sarco ND ND ND OCDD (19.1 pg/g) ND
Embudo ND ND ND OCDD (13.6 pg/g) ND
Espafiola ND ND ND OCDD (11.9 pg/g) ND
Abiquiu 4,4-DDE (63 ng/q) ND ND OCDD (22.4 pg/g) ND

Soils from Tilled Organic Farming Areas Not Directly Downwind of the Cerro Grande Fire (Control)
Cochiti ND ND ND OCDD (12.0 pg/g) ND
Pecos 4,4-DDE (21 ng/q) ND ND OCDD (9.9 pg/g) ND

28PEST = Pesticides (Alpha-BHC, Gamma-BHC [Lindane], Heptachlor, Aldrin, Beta-BHC, Delta-BHC, Heptachlor
Epoxide, Endosulfan |, Gamma-Chloradane, Alpha-Chloradane, 4,4-DDE, Dieldrin, Endrin,
4,4-DDD, Endosulfan 1l, 4,4-DDT, Endrin Aldehyde, Methoxychlor, Endosulfan Sulfate, Endrin Ketone, Toxaphene).

bpCBs = Polychlorinated byphenals (Aroclor-1016, Aroclor-1221, Aroclor-1232, Aroclor-1242, Aroclor-1248,
Aroclor-1254, Aroclor-1260).

CHE = High explosives (HMX, RDX, 1,3,5-Trinitrobenzene, 1,3-Dinitrobenzene, Tetryl, Nitrobenzene,
2,4,6-Trinitrotoluene, 4-Amino-2,6-DNT, 4-Amino-4,6-DNT, 2,6-Dinitrotoluene, 2,4-Dinitrotoluene,
2-Nitrotoluene, 4-Nitrotoluene, 3-Nitrotoluene).

dDioxin and dioxin-like compounds (2,3,7,8-Tetrachlorodibenzo-p-dioxin [TCDD], 1,2,3,7,8-Pentachlorodibenzo-p-
dioxin [PeCDD], 1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin [HXCDD], 1,2,3,4,7,8- Hexachlorodibenzo-p-dioxin
[HxCDD], 1,2,3,7,8,9- Hexachlorodibenzo-p-dioxin [HxCDD], 1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin
[HpCDD], 1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin [OCDD]).

€PAH = Polynuclear aromatic hydrocarbons (Naphathalene, Acenaphthylene, 1-Methylnaphthalene,
2-Methylnaphthalene, Acenaphthene, Fluorene, Phenanthrene, Anthracene, Fluoranthene, Pyrene,
Benzo(a)anthracene, Chrysene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Benzo(a)pyrene,
Dibenzo(a,h)anthrancene, Benzo(g,h,l)perylene, Indeno(1,2,3-cd)pyrene).

fND = Not detected above reporting limits.

Environmental Surveillance at Los Alamos during 2000
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000z BuLnp sowey S0 18 89UR|[IBAINS [eIUSWILOIIAUT

1424

Radionuclide

3H 241Am 137cg 238p, 239,24 905y tot|
Location (pCi/mL) P (pCil/g dry) (pCilg dry) (pCilg dry) (pCi/g dry) (pCilg dry) ( ng/g dry)
1€ 254,50 (8.40) 0.012 (0.004) 0.29 (0.05) 0.004 (0.001) 0.027 (0.003) 0.17 (0.05) 2.53 (0.25)
2 206.30 (7.00) 0.017 (0.004) 0.74 (0.10) 0.008 (0.002) 0.050 (0.004) 0.15 (0.05) 2.65 (0.27)
3 2.37 (0.60) 0.022 (0.006) 0.12 (0.03) 0.006 (0.002) 0.046 (0.004) 0.08 (0.05) 1.72 (0.17)
3b 1.02 (0.49) 0.006 (0.002) 0.29 (0.04) 0.004 (0.001) 0.026 (0.003) 0.00 (0.04) 2.67 (0.27)
4 0.68 (0.52) 2.034 (0.055) 0.30 (0.04) 0.390 (0.013) 17.595 (0.472) 0.24 (0.05) 2.74 (0.27)
5 506.00 (15.00) 0.068 (0.010) 0.00 (0.18) 0.012 (0.002) 0.424 (0.017) 0.02 (0.05) 1.74 (0.17)
6b 0.57 (0.44) 0.256 (0.015) 0.28 (0.04) 0.033 (0.003) 0.947 (0.033) 0.17 (0.05) 2.64 (0.26)
7a 14,70 (1.30) 0.023 (0.007) 0.07 (0.04) 0.044 (0.004) 0.073 (0.005) 0.07 (0.04) 3.11 (0.31)
7b 6.52 (0.87) 0.002 (0.001) -0.01 (0.05) 0.015 (0.002) 0.055 (0.004) 0.04 (0.05) 3.06 (0.31)
7c 1.92 (0.57) 0.125 (0.012) 0.47 (0.06) 0.149 (0.008) 1.116 (0.040) 0.17 (0.05) 2.50 (.025)
8 0.30 (0.42) 0.024 (0.004) 0.03 (0.03) 0.038 (0.003) 0.149 (0.008) 0.08 (0.06) 3.45 (0.35)
G-29-03 3,422.00 (94.00) 0.006 (0.002) 0.19 (0.04) 0.003 (0.001) 0.013 (0.002) 0.02 (0.05) 0.22 (0.02)
G-31-01 275.90 (9.00) 0.022 (0.004) 0.69 (0.09) 0.006 (0.002) 0.082 (0.006) 0.43 (0.06) 3.01 (0.30)
G-41-02 0.44 (0.50) 0.177 (0.009) 0.45 (0.06) 5.224 (0.139) 1.004 (0.029) 0.21 (0.05) 3.96 (0.40)
G-43-01 0.65 (0.52) 0.079 (0.005) 0.30 (0.04) 0.190 (0.008) 0.295 (0.011) 0.46 (0.06) 2.86 (0.29)
G-48-02 2.10 (0.58) 0.176 (0.012) 0.29 (0.05) 0.134 (0.007) 1.003 (0.035) 0.20 (0.05) 2.61 (0.26)
G-58-01 1.02 (0.49) -0.000 (0.002) 0.07 (0.03) 0.004 (0.001) 0.008 (0.002) 0.20 (0.06) 1.32 (0.13)
RBGH 0.08 (0.12) 0.007 (0.005) 0.21 (0.17) 0.001 (0.001) 0.010 (0.008) 0.19 (0.11) 2.06 (0.56)
RSRL® 0.60 0.013 0.51 0.008 0.019 0.71 3.30
SALf 6,400.0 39.0 5.3 49.0 44.0 5.7 100.0

aSee Figure 6-2 for sample location points.
bConcentration foPH is based on soil moisture: a value of 6400 is equivalent to a value of 88FH@aiga soil at a water content of 12%.
¢Samples without a G prefix collected at the 0- to 2-inch depth; samples with a G prefix collected at the 0- to 6-inch depth.

dregional Background is the background concentration for samples from Embudo, Cochiti, and Jemez in 2000 (Table 6-1).
eRegional statistical reference level; this is the upper-level background concentrations (mean + 2 std dev) from 1995-1999.
fScreening Action Level (ER 2000).
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Table 6-10. Radionuclide Concentrations in Surface Soils and Sediments Collected Around the DARHT Facility in 2600

Radionuclide

34 90g, tot| 137Cg 238p, 239,24, 241 m
Location (pCi/mL) (pCil/g dry) (ng/g dry) (pCilg dry) (pCil/g dry) (pCil/g dry) (pCil/g dry)
Soil
North -0.09 (0.4%° 0.06 (0.05) 3.94 (0.39) 0.13 (0.04) 0.002 (0.001) 0.005 (0.001) 0.001 (0.000)
East —-0.16 (0.44) 0.24 (0.05) 8.28 (0.83) 0.49 (0.06) 0.001 (0.000) 0.023 (0.002) 0.012 (0.003)
South —0.07 (0.45) 0.24 (0.05) 6.80 (0.68) 0.29 (0.05) 0.002 (0.001) 0.019 (0.002) 0.012 (0.004)
West —0.21 (0.44) 0.11 (0.05) 4.31 (0.43) 0.17 (0.03) 0.001 (0.001) 0.007 (0.001) 0.000 (0.000)
Mean (SD) —-0.13 (0.06) 0.16 (0.09) 5.83 (2.07) 0.27 (0.16) 0.002 (0.001) 0.014 (0.008) 0.006 (0.006)
Sediment
North 0.12 (0.47) 0.09 (0.05) 5.93 (0.59) 0.18 (0.04) 0.001 (0.001) 0.006 (0.001) 0.003 (0.002)
East —-0.17 (0.44) 0.09 (0.05) 6.34 (0.63) 0.27 (0.05) 0.021 (0.002) 0.054 (0.004) 0.005 (0.001)
South 0.06 (0.46) 0.13 (0.05) 7.83 (0.78) 0.61 (0.08) 0.002 (0.001) 0.019 (0.002) 0.004 (0.002)
South West -0.16 (0.44) 0.17 (0.05) 7.68 (0.77) 0.25 (0.04) 0.002 (0.001) 0.028 (0.003) 0.000 (0.000)
Mean (SD) —0.04 (0.15) 0.12 (0.04) 6.95 (0.95) 0.33 (0.19) 0.007 (0.009) 0.027 (0.02) 0.003 (0.002)
RBGP 0.08 (0.12) 0.19 (0.11) 2.06 (0.56) 0.21 (0.17) 0.001 (0.001) 0.010 (0.008) 0.007 (0.005)
Soil BSRL® 0.53 0.34 6.50 0.27 0.003 0.017 0.008
Sediment BSRL 0.90 0.26 9.99 0.51 0.005 0.026 0.015
SALd 6,400.00 5.70 100.0 5.30 49.0 44.0 39.0

aSee Figure 6-3 for locations of sampling sites.

PRegional Background is the background concentration for samples from Embudo, Cochiti, and Jemez in 2000 (Table 6-1).
CBaseline Statistical Reference Level (Fresquez et al., 2001).

dScreening Action Level (ER 2001).
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Table 6-11. Trace Element Concentrationspyg/g dry) in Surface Soils and Sediments Collected Around the DARHT Facility in 2000

Location Ag As Ba Be Cd Cr Cu Hg Ni Pb Sh Se TI
Soil

North 1. 3.00 140.0 1.00 0.20 14.0 5.2 0.01 7.1 10.3 062 02 0.2
East 1.0 300 84.0 0.70 020 83 5.8 0.01 1 128 0.02 09 0.1
South 1.6 100 1100 0.83 020 6.3 5.1 0.008 2.5 13.7 0.02 0.2 0.1
West 1.4 1.60 110.0 0.78 020 7.3 4.5 0.008 6.0 9.8 002 022 01
Mean 1.0 215 1110 0.83 0.20 8.9 5.2 0.008 4.2 11.7 0.02 04 0.1
(SD) (0.0) (1.01) (22.9) (0.13) (0.00) (3.5) (0.5) (.003) (2.9 (1.9 (0.0 0.4) (0.1)
Sediment

North 1.0 21 80.0 0.56 020 7.7 4.4 0.008 4.5 35.0 0.2 0.2 0.2
East 1.6 23 97.0 0.64 020 7.8 4.8 0.015 2.5 14.0 ®P1 04 0.2
South 1.6 11 77.0 0.62 020 6.1 3.8 0.008 1.0°p 27.0 0.p 0.2 0.2
South West 1 1.0 77.0 0.58 0.20 6.8 5.3 0.012 2.5 25.0 ®1 022 0.1b
Mean 1.0 1.6 82.8  0.60 0.2 7.1 4.6 0.009 2.6 25.3 0.1 0.3 0.2
(SD) (0.0) (0.7) (9.6) (0.04) (0.0 (0.8) (0.6) (0.005) (1.4) (8.7) (0.0) (0.1) (0.05)
RBG® 1.00 2.30 130 0.58 0.20 10.0 4.1 0.01 6.90 9.0 0.10 0.60 0.10
Soil BSRL® 1.62 3.16 147 1.08 052 14.4 7.02 0.04 9.62 135 0.40 0.55 0.40
SedimentBSRE 156 3.48 161 1.19 0.55 12.0 7.90 0.04 9.45 154 0.38 0.43 0.30
SALf 390 6.1 5,400 150.0 39.0 210 2,900 23.0 1,600 400 31.0 390 55

aSee Figure 6-3 for locations of sampling sites.

bLess than values are reported as one-half the detection limit.

°BG is the mean background concentration for samples from Embudo, Cochiti, and Jemez in 2000 (Table 6-4).
dNA = no analysis.

eBaseline Statistical Reference Level (Fresquez et al., 2001).

fScreening Action Level (EPA 2000).
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Table 6-12. Radionuclide Concentrations in Produce Collected from Regional Background, Perimeter, and On-Site Locations durthg 2000
Growing Season (after fire}

34 137cg 90gy toty 238p, 239py, 2410

Location (pCi/mL)  (10=3pCi/g dry) (103pCi/gdry)  (ng/gdry)  (10°pCi/gdry) (1075pCi/gdry) (107°pCi/g dry)
Regional Background Stations

Abiquiu (A)/Arroyo Seco (AS)/Embudo (E)/Espafiola Valley (EV)/La Puebla (LP)/Ojo Sarco (OS):

Apple (EV) 0.27 (0.18) -2.16 (8.5§ 1.08 (0.36)  1.37 (0.49) -2.9 (10.1) 15.8 (12.2) 36.0 (23.4)
Apricot (EV) 0.24 (0.15)  21.32 (27.9) 3.28 (0.82) 7.22 (2.22) 68.9 (52.5) 1246 (54.9)  109.9 (54.1)
Beet (OS) -0.16 (0.15)  -2.64 (11.7) 15.40 (1.76)  4.84 (1.28) 30.8 (24.2) 17.6  (24.2) 48.8 (20.7
Broccoli Rabe (OS) 0.40 (0.15) 11.97 (11.3) d 31.12 (4.39) 58.5 (39.2) 13.3 (30.6) 53.2 (29.9)
Buckwheat (E) 0.32 (0.15) 2.04 (6.1) 35.70 (3.57) ¢ 23.5 (29.6) 39.8 (27.5) 102.0 (46.4)
Cherry (EV) -0.40 (0.15) -1.96 (16.2) 0.00 (0.49) 3.33 (1.37) d 16.7 (21.6) d

Chile (EV) -0.08 (0.15) -32.12 (35.8) 10.22 (1.83)  4.96 (1.79) 34.3 (30.3) 48.2 (23.7) 65.7 (40.2)
Corn (EV) 0.12 (0.15) 10.88 (14.7) 3.20 (0.64) 1.09 (0.61) 35.8 (21.8) 19.8 (17.6) 65.9 (24.6)
Cucumber (LP) 0.11 (0.15) -3.99 (15.3) 58.52 (5.32) 8.65 (2.13) —-7.9 (26.6) 38.6 (27.3) 125.0 (61.9
Lettuce (A) 0.05 (0.15) 5.00 (41.3) d 27.75 (5.13) 80.0 (72.5) 160.0 (101.3) 185.0 (75.0)
Peach (AS) 0.10 (0.15) -0.76 (15.2) 3.80 (0.38) 4.94 (1.33) -19.0 (17.1) 243 (17.1) -25.8 (17.8
Plum (OS) 0.35 (0.15) -13.53 (20.3) 1.23 (0.62) 4.06 (1.42) 22.1 (42.4) 28.3 (38.1) 20.9 (39.4)
Ruby Chard (OS) 0.38 (0.16) -7.02 (13.7) 6.24 (0.78)  2.42 (0.94) 33.5 (22.6) 7.8 (17.6) 11.7 (26.1
Squash (EV) 0.32 (0.16) 7.86 (22.9) 7.86 (0.66)  6.81 (2.03) 55.0 (59.6) 10.5 (43.9) 144.1 (78.6
Squash (EV) 0.12 (0.15) -17.03 (42.6) 17.03 (1.97) 13.36 (2.88) -5.2 (26.9) 19.7 (26.9) -5.2 (54.4
Sweet Pea (A) 0.20 (0.15) 0.00 (15.2) 42.90 (3.90) 6.79 (1.60) 3.1 (32.4) 42.1 (39.0) 43.7 (23.8
Tomato (LP) 0.03 (0.15) -3.00 (18.0) 4.00 (0.50) 2.80 (1.25) 9.0 (20.5) -13.0 (20.5) 0.0 (55.0)
Winter Wheat (E) 0.00 (0.15) 0.60 (3.4) 2.80 (0.30) 1.72 (0.38) 8.2 (7.5) -38 (4.2 15.6  (6.3)
Mean (std dev) 0.13 (0.21) -0.78 (12.7) 13.33 (17.30)  7.84 (8.70) 25.2 (28.5) 33.9 (42.8) 58.6 (57.7
RSRL® 0.55 88.50 136.4 26.8 30.0 41.2 70.3
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Table 6-12. Radionuclide Concentrations in Produce Collected from Regional Background, Perimeter, and On-Site Locations durthg 2000
Growing Season (after fire} (Cont.)

34 137cg 90gy tot| 238p, 239y, 2410 m

Location (pCi/mL)  (10—3pCi/g dry) (103pCi/gdry)  (ng/gdry)  (10°pCilgdry) (10°pCi/gdry) (10°°pCi/g dry)
Perimeter Stations

Los Alamos:

Apple 0.28 (0.15) 0.00 (18.0) 8.64 (1.08) 2.05 (0.88) 46.8 (19.8) 4.3 (13.3) 61.2 (28.8)
Apricot 0.40 (0.16) 6.56 (27.9) 16.40 (1.64) 10.66 (2.95) —22.9 (60.7) 131.2 (90.2) 101.7 (65.6)
Cherry 0.23 (0.15)  17.64 (16.2) 5.88 (0.49) 4.02 (1.37) -34.3 (27.4) -5.9 (27.4) 84.3 (45.7)
Crab Apple 0.33 (0.15) -14.40 (8.8) 7.60 (0.80) 1.16 (0.60) 14.0 (14.4) 29.6 (17.0) 52.0 (24.0)
Peach 0.22 (0.15)  —-3.80 (20.9) 9.88 (1.14) 4.10 (1.22) 34.2 (28.5) 28.1 (28.9)  129.2 (49.4)
Plum 0.46 (0.16) —3.69 (20.9) 13.53 (1.85)  3.32 (1.48) —12.3 (43.1) 33.2 (30.1) 41.8 (33.8)
Squash 0.15 (0.15)  26.20 (21.0) 9.17 (1.97) 262 (1.31) 157.2 (85.2) 65.5 (55.7)  128.4 (58.3
Mean (std dev) 0.30 (0.11)* 4.07 (13.9) 10.16 (3.62) 3.99 (3.13) 26.1 (65.0) 40.9 (45.9) 85.5 (36.7)
White Rock (WR)/Pajarito Acres (PA):

Apricot (WR) 0.18 (0.15) 9.84 (27.1) 8.20 (1.64) 12.14 (2.95) 147.6 (82.0) 29.5 (56.6) 44.3 (32.8)
Cherry (WR) 0.38 (0.16) 3.92 (15.7) 1.96 (0.98) 1.18 (0.69) 17.6 (24.5) 0.0 (22.1) 7.8 (20.1)
Chile (PA) 0.43 (0.16) -10.95 (24.5) 5.84 (1.10)  1.46 (0.99) 32.1 (26.7) 7.3 (25.2) 79.6 (25.2)
Green Bean (PA) 0.22 (0.15) d 21.06 (2.34) 4.13 (1.41) 21.1 (28.9) 42.1 (29.6) 53.0 (21.5)
Lettuce (PA) 0.18 (0.15) 7.50 (112.5) 65.00 (7.50) 31.50 (6.88) —-62.5 (92.5) 115.0 (97.5) 185.0 (75.0
Rhubard (PA) 0.14 (0.15) -2.34 (12.9) 31.98 (3.12)  4.29 (1.17) 11.7 (22.2) 0.0 (22.2) 445 (23.0)
Tomato (PA) 0.16 (0.15) -4.00 (19.0) 6.00 (1.00) 2.80 (1.25) -20.0 (31.0) 2.0 (30.5) 0.0 (50.0)
Mean (std dev) 0.24 (0.12) 0.66 (7.8) 20.00 (22.48) 8.21 (10.91) 21.1 (64.4) 28.0 (41.7) 59.2 (61.7
Cochiti (C)/Pefia Blanca (PB)/ Sile (S):

Apricot (PB) 0.44 (0.16) 21.32 (28.7) 4.92 (0.82) 7.05 (2.38) 36.1 (45.1) 90.2 (51.7) 86.9 (77.1)
Cabbage (S) 0.36 (0.15) 15.00 (70.0) 47.50 (5.00) 5.00 (3.13) -17.5 (75.0) 132.5 (96.3)d

Cherry (C) 0.35 (0.15) 0.98 (26.5) 6.86 (0.98) 5.78 (1.62) 2.9 (22.1) 29 (22.1) 11.8 (37.2)
Chile (S) 0.13 (0.15) -2.92 (12.1) 1.46 (1.10) 1.68 (0.88) 12.4 (24.5) 18.3 (24.5) d

Lettuce (S) 0.32 (0.15) 10.00 (48.8) 50.00 (5.00) 89.75 (11.13) -52.5 (90.0) 200.0 (113.8) 300.0 (137.5
Nectarine (S) 0.11 (0.15) —2.34 (14.4) 2.34 (0.39) 2.73 (1.56) 117.0 (46.8) 1.6 (21.5)¢

Peach (S) 0.01 (0.15) -3.80 (11.4) 1.52 (0.38) 3.12 (1.26) 15 (23.9) 29.6 (25.1) 22.0 (19.8
Tomato (S) 0.30 (0.15) 10.00 (17.0) 2.00 (0.50) 1.50 (1.25) 112.0 (50.0) 22.0 (30.5)d

Mean (std dev) 0.25 (0.15) 6.03 (9.4) 14.58 (21.19)  14.58 (30.44) 26.5 (59.9) 62.1 (72.2)  105.2 (134.1
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Table 6-12. Radionuclide Concentrations in Produce Collected from Regional Background, Perimeter, and On-Site Locations durthg 2000
Growing Season (after fire} (Cont.)

34 137cg 905, tot 238, 239, 2410 m

Location (pCi/mL)  (10=3pCi/g dry) (103pCi/gdry)  (ng/gdry)  (10°pCilgdry) (10°pCi/gdry) (10°°pCi/g dry)
Perimeter Stations (Cont.)

San lldefonso (SI)/El Rancho (ER):

Apple (SI) 0.29 (0.15) -2.16 (11.5) 0.72 (0.54) 1.91 (0.65) 26.3 (16.2) 0.0 (9.4) 23.0 (8.1)
Apricot (ER) 0.27 (0.15) -1.64 (25.4) 6.56 (0.82) 590 (2.22) -1.6 (41.0) 90.2 (51.7) 14.8 (42.6)
Corn (SI) 0.35 (0.15) 4.48 (13.8) 2.56 (0.64) 1.98 (0.83) 52.5 (28.8) 14.1 (19.5) 25.6 (21.4)
Peach (SI) 0.39 (0.15) 3.80 (9.9) 6.84 (0.76) 7.45 (1.71) —-6.1 (18.6) 13.7 (18.6) 57.0 (33.4)
Squash (Sl) 0.32 (0.15) -1.31 (28.2) 31.44 (3.28) 4.72 (1.71) 95.6 (50.4) 58.9 (38.7) 91.7 (40.6
Mean (std dev) 0.32 (0.05)* 0.63 (3.2) 9.62 (12.47) 439 (2.43)  33.3 (42.1) 35.4 (37.9) 424 (31.9)
On-Site Stations

LANL (Mesa):

Apple (TA-52) 0.58 (0.16) 1.44  (6.1) 2.16 (0.36) 1.08 (0.42) -2.2 (7.2) 54 (7.2) 288 (17.1)
Apricot (TA-35) 1.14 (0.18) 3.28 (28.7) 2952 (2.46) 3.44 (1.64)  47.6 (41.8) 37.7 (42.6) 13.1 (40.2)
Nectarine (TA-3) 0.28 (0.15) 2.34  (6.6) 1.56 (0.39) 1.48 (0.86)  -8.6 (28.1) 36.7 (23.8) -14.8 (24.5)
Peach (TA-3) 0.44 (0.16) -9.12 (11.4) 2.28 (0.38) 091 (0.84)  72.9 (34.2) 5.3 (18.6) 41.8 (30.2)
Peach (TA-35) 5.50 (0.40) -0.76 (12.2) 9.12 (0.76) 274 (1.07)  22.8 (19.0) 122 (15.9) 38 (327
Mean (std dev) 1.59 (2.21)* -0.56 (5.0) 8.93 (11.92)  1.93 (1.11)  26.5 (34.2) 173 (19.2) 13.0 (23.1)
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Table 6-12. Radionuclide Concentrations in Produce Collected from Regional Background, Perimeter, and On-Site Locations durthg 2000

Growing Season (after fire} (Cont.)

Location

234

(103 pCilg dry)

233y

(10~ pCil/g dry)

238

(10-3 pCi/g dry)

Regional Background Stations

Abiquiu (A)/Arroyo Seco (AS)/Embudo (E)/Espafiola Valley (EV)/La Puebla (LP)/Ojo Sarco (OS):

Apple (EV) 0.49 (0.17) 0.86 (0.87) 0.44 (0.15)

Apricot (EV) 2.48 (0.72) 2.13 (3.45) 2.41 (0.70)

Beet (OS) 1.32 (0.40) 3.17 (1.96) 1.58 (0.40)
Broccoli Rabe (OS)  15.69 (1.86) 15.16 (5.79) 10.24 (1.40)
Buckwheat (E) d d d

Cherry (EV) 0.68 (0.44) 2.94 (2.84) 1.09 (0.41)

Chile (EV) 2.41 (0.66) —-0.29 (3.25) 1.68 (0.55)

Corn (EV) 0.63 (0.24) 1.28 (1.38) 0.35 (0.19)

Cucumber (LP) 5.05 (0.87) 6.78 (3.66) 2.79 (0.67)
Lettuce (A) 14.25 (2.13) 3.25 (5.25) 9.25 (1.63)
Peach (AS) 2.81 (0.57) 3.50 (2.17) 1.60 (0.42)
Plum (OS) 1.40 (0.54) -1.11 (1.97) 1.40 (0.45)
Ruby Chard (OS) 2.65 (0.51) -0.62 (2.11) 0.81 (0.28)
Squash (EV) 3.93 (0.92) 3.01 (2.23) 2.36 (0.66)
Squash (EV) 5.90 (1.12) 2.36 (3.41) 4.45 (0.92)
Sweet Pea (A) 4.13 (0.67) 1.95 (2.26) 2.26 (0.51)
Tomato (LP) 1.60 (0.60) 3.60 (2.80) 0.88 (0.38)
Winter Wheat (E) 0.84 (0.15) 1.24 (0.59) 0.56 (0.12)
Mean (std dev) 3.90 (4.46) 2.90 (3.68) 2.60 (2.88)
RSRL® 6.5 2.6 5.6
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Table 6-12. Radionuclide Concentrations in Produce Collected from Regional Background, Perimeter, and On-Site Locations durthg 2000

Growing Season (after fire} (Cont.)

234 235 238
Location (103 pCi/g dry) (10~“pCilg dry) (1073 pCi/g dry)
Perimeter Stations

Los Alamos:

Apple 0.68 (0.31) 0.50 (1.73) 0.68 (0.27)
Apricot 2.13 (0.82) 9.68 (5.17) 3.44 (0.90)
Cherry 0.91 (0.41) 2.35 (2.40) 1.32 (0.42)
Crab Apple 0.72 (0.24) 0.52 (1.22) 0.38 (0.19)
Peach 1.60 (0.46) 0.84 (1.67) 1.37 (0.38)
Plum 1.85 (0.62) 3.81 (2.83) 1.07 (0.46)
Squash 0.26 (0.53) 10.09 (4.06) 0.73 (0.38)
Mean (std dev) 1.16 (0.70) 3.97 (4.21) 1.28 (1.02)
White Rock (WR)/Pajarito Acres (PA):

Apricot (WR) 3.61 (0.90) 18.37 (6.48) 3.77 (0.90)
Cherry (WR) 1.60 (0.38) 1.18 (1.23) 0.39 (0.21)
Chile (PA) 0.80 (0.40) 4.09 (2.56) 0.42 (0.30)
Green Bean (PA) 2.96 (0.63) 4.76 (2.97) 1.33 (0.43)
Lettuce (PA) 11.50 (2.38) 20.00(10.75) 10.25 (2.13)
Rhubard (PA) 2.18 (0.47) 2.65 (2.03) 1.41 (0.37)
Tomato (PA) 1.70 (0.60) 3.60 (2.75) 0.87 (0.38)
Mean (std dev) 3.48 (3.66) 7.81 (7.87) 2.63 (3.55)
Cochiti (C)/Pefia Blanca (PB)/ Sile (S):

Apricot (PB) 3.12 (0.90) 4.26 (4.35) 2.31 (0.73)
Cabbage (S) 2.83 (1.14) —6.75 (5.63) 1.78 (0.97)
Cherry (C) 1.37 (0.47) 6.86 (3.29) 1.85 (0.49)
Chile (S) 1.24 (0.44) 4.89 (2.52) 0.49 (0.25)
Lettuce (S) 38.75 (4.25) 10.25 (8.88) 30.00 (3.63)
Nectarine (S) 1.09 (0.47) 8.27 (3.47) 0.78 (0.47)
Peach (S) 1.90 (0.50) 6.08 (3.80) 0.94 (0.36)
Tomato (S) 0.70 (0.50) 8.60 (3.50) 0.37 (0.36)
Mean (std dev) 6.38 (13.11) 5.31 (5.26) 4.82(10.20)
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Table 6-12. Radionuclide Concentrations in Produce Collected from Regional Background, Perimeter, and On-Site Locations durthg 2000

Growing Season (after fire} (Cont.)

234 235 238
Location (103 pCi/g dry) (10~“4pCilg dry) (1073 pCi/g dry)
Perimeter Stations (Cont.)

San lldefonso (SI)/El Rancho (ER):

Apple (SI) 1.12 (0.25) 2.27 (1.17) 0.61 (0.20)
Apricot (ER) 2.13 (0.73) -5.58 (3.20) 2.07 (0.71)
Corn (Sl) 1.41 (0.38) -1.79 (1.35) 0.69 (0.26)
Peach (SI) 2.43 (0.61) 4.71 (2.93) 2.43 (0.53)
Squash (SI) 2.49 (0.72) 9.56 (4.13) 1.43 (0.51)
Mean (std dev) 1.92 (0.62) 1.83 (5.84) 1.45 (0.81)
On-Site Stations

LANL (Mesa):

Apple (TA-52) 0.31 (0.15) 1.33 (1.01) 0.35 (0.13)
Apricot (TA-35) 1.72 (0.65) 8.86 (3.94) 1.03 (0.20)
Nectarine (TA-3) 0.76 (0.30) 0.39 (1.37) 0.49 (0.26)
Peach (TA-3) 0.72 (0.29) 2.20 (1.67) 0.27 (0.26)
Peach (TA-35) 0.54 (0.36) 0.53 (1.86) 0.92 (0.33)
Mean (std dev) 0.81 (0.54) 2.66 (3.54) 0.61 (0.34)

aThere are no concentration guides for produce, and, with the exception of tritium, there were no statistical differenoéshie mi@an values from perimeter and
on-site locations when compared with regional background at the 0.05 probability level using a Wilcoxon Rank Sum TestldMeahlsyfan * were statistically
higher than regional background.

b(+1 counting uncertainty); values are the uncertainty of the analytical results at the 65% confidence level.

¢See Appendix B for an explanation of the presence of negative values.

dsample lost in analysis, not analyzed, or outlier omitted. An outlier was omitted when the result was greater than thdegestatidas of the mean
(99% confidence level).

eRegional Statistical Reference Level; this is the upper-limit background concentration (mean + 2 std dev) based on datatérd9m9
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Table 6-13. Mean £SD) Radionuclide Concentrations in Produce Collected from Regional Background, Perimeter, and On-Site Locations Before
(1999) and After (2000) the Cerro Grande Fire

3H 137Cg 90gy totyy 238p, 239y, 241am
Location/Date (pCi/mL) (103pCilgdry) (103pCi/gdry) (ng/gdry) (10°pCi/gdry) (10°pCi/gdry) (107°pCi/g dry)
Regional Background Stations

Abiquiu/Arroyo Seco/Embudo/Espafiola Valley/La Puebla/Ojo Sarco:

1999 —-0.03 (0.22) 8.49 (7.0}‘* 175.2 (169.4)*  11.0 (10.1) -17.1 (30.6) 4.1 (26.6) -8.17 (15.0)
2000 0.13 (0.21) -0.78 (12.7) 13.3 (17.3) 7.8 (8.7) 25.2 (28.5)* 33.9 (42.8)* 58.62 (57.7)*
Perimeter Stations

Los Alamos:

1999 0.19 (0.36) 450 (6.6) 25.8 (59.5) 1.8 (1.3) 75.2 (50.0) 5.2 (16.8) -5.01 (7.4)
2000 0.30 (0.11) 4.07 (13.9) 10.2 (3.6) 40 (3.1) 26.1 (65.0) 40.8 (45.9) 85.51 (36.7)*
White Rock (WR)/Pajarito Acres (PA):

1999 —-0.03 (0.26) 17.19 (13.7)* 144.2 (87.6)* 23 (2.5) 133.3 (153.1) 2.0 (9.9 0.55 (6.7)
2000 0.24 (0.12)* 0.66 (7.8) 20.0 (22.5) 8.2 (10.9) 21.1 (64.4) 28.0 (41.7) 59.17 (61.7)*
Cochiti/Pefa Blanca/Sile:

1999 0.04 (0.29) 13.21 (15.3) 53.7 (31.5)* 20 (2.8) 97.4 (118.4) -12.5 (18.6) -6.14 (10.7)
2000 0.25 (0.15) 6.03 (9.4) 14.6 (21.2) 14.6 (30.4) 26.5 (59.9) 62.1 (72.2)* 105.18 (134.1)%
San lldefonso/El Rancho:

1999 -0.12 (0.31) -3.29 (20.5) 64.9 (69.6) 14.9 (13.6) 57.7 (73.6) -11.9 (9.8) -16.12 (14.0)
2000 0.32 (0.05)* 0.63 (3.2) 9.6 (12.5) 4.4 (2.4) 33.3 (42.1) 35.4 (37.9)* 42.42 (31.9)*
On-Site Stations

LANL (Mesa):

1999 1.49 (1.11) 7.34 (7.3) 20.4 (15.2) 1.2 (0.8) 7.8 (12.9) 9.6 (7.3) 289 (6.4)
2000 1.59 (2.21) -0.56 (5.0) 8.9 (11.9) 19 (1.1) 26.5 (34.2) 17.3 (19.2) 13.02 (23.1)
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Table 6-13. Mean £SD) Radionuclide Concentrations in Produce Collected from Regional Background, Perimeter, and On-Site Locations Before

(1999) and After (2000) the Cerro Grande Fire (Cont.)

234
Location/Date (103 pCi/g dry)

235y

(10~* pCi/g dry)

238

(103 pCilg dry)

Regional Background Stations

Abiquiu/Arroyo Seco/Embudo/Espafiola Valley/La Puebla/Ojo Sarco:

199¢ 4.47 (3.24)
2000 3.90 (4.46)
Perimeter Stations

Los Alamos:

199¢ 0.50 (0.61)
2000 1.16 (0.70)
White Rock/Pajarito Acres:

199% 0.93 (0.81)
2000 3.48 (3.66)
Cochiti/Pefia Blanca/Sile:

199¢ 0.60 (0.76)
2000 6.38 (13.11)
San lldefonso/El Rancho:

199% 6.02 (5.91)
2000 1.92 (0.62)
On-Site Stations

LANL (Mesa):

199¢ 0.52 (0.47)
2000 0.81 (0.54)

1.65 (1.86)
2.90 (3.68)

0.51 (1.06)
3.97 (4.21)*

0.60 (1.50)
7.81 (7.87)

~1.37 (1.25)
5.31 (5.26)

1.65 (1.95)
1.83 (5.84)

~0.09 (0.45)
2.66 (3.54)

3.63 (3.35)
2.60 (2.88)

0.60 (0.43)
1.28 (1.02)

0.75 (0.82)
2.63 (3.55)

0.70 (0.90)
4.82(10.20)

4.97 (4.50)
1.45 (0.81)

0.40 (0.27)
0.61 (0.34)

8Fresquez and Gonzales (2000).

bMeans within the same column and location followed by an * were statistically different from each other using a using a Rélcky8um Test at the

0.05 probability level.
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Table 6-14. Total Recoverable Trace Element Concentrationgi@/g dry) in Produce Collected from Regional Background,
Perimeter, and On-Site Locations during the 2000 Growing Season (after fir®)

Location Ag As Ba Be Cd Cr Hg Ni Pb Se Tl Zn
Regional Background Stations
Abiquiu (A)/Arroyo Seco (AS)/Embudo (E)/Espafiola Valley (EV)/La Puebla (LP)/Ojo Sarco (OS):
Apple (EV) 1.0 029 240 010 050 050 0.0 2.0 1.7 0.28 0.2¢ 1.9
Apricot (EV) 1.00 0.29 930 0.16 050 050 0.02 1.0° 2.7 0.2 0.2¢ 7.2
Beet (OS) 1.0 028 6350 016 050 050 0.0 110 6.5 0.40 020 18.1
Broccoli Rabe (OS) 10 0.28 141.00 0.8 050 050 0.0 2.0 0.7 0.50 020 343
Cherry (EV) 1.6 029 260 0106 050 050 0.02 9.0 2.1 0.28 0.2¢ 4.6
Chile (EV) 1.0 029 240 016 0500 050 0.02 1.0° 1.5 0.40 020 191
Corn (EV) 1.0 0.29 060 016 050 050 0.02 50 208 0.20 0.2  20.9
Cucumber (LP) 1 029 2170 018 050 05 0.0 3.0 0.6 0.28 0200 29.9
Lettuce (A) 1.0 029 1530 016 1.00 050 0.02 1.0 2.8 0.60 020 59.2
Peach (AS) 1 029 2.90 016 050 050 0.0F 2.0 0.6 0.40 0.2 54
Peas (A) 1.6 029 4.60 016 050 050 0.0F 1.0 1.5 0.50 020 36.3
Plum (OS) 1.6 029 4.40 016 050 9.00 0.08 490 2.0 1.00 020 10.1
Ruby Chard (OS) 100 0.2% 4210 016 050 050 0.0? 6.0 3.2 0.50 020 329
Squash (Ev) 10 0.29 950 0.16 050 050 0.02 3.0 0.6 0.60 020 522
Squash (EV) 1 0.29 520 016 050 050 0.02 3.0 2.1 0.28 0200 247
Tomato (LP) 1.6 0.02 380 016 050 100 003 470 144 0.20 0.2 19.1
Winter Wheat (E) 190 0.29 280 016 0500 050 0.02 5.0 11.0 0.40 0.20 403
Mean 1.0 025 19.65  0.10 053 1.03 0.03 8.9 4.4 0.39 0.20 24.5
(std dev) (0.0) (0.00) (35.46) (0.00) (0.12) (2.06) (0.00) (15.0) (5.7) (0.22) (0.00) (16.7)
RSRLC 1.3 057 19.49 0.5 065 156  0.06 21.9 159 0.63 0.27 22.3
Perimeter Stations
Los Alamos:
Apple 1.0 0.2%9 290 016 0500 050 0.02 4.1 2.5 1.00 020 4.2
Apricot 1.00 0.29 450 016 050 320 008 910 350 1.00 0 76
Cherry 1.0 029 2.70 016 050 270 0.08 230 4.3 1.40 0.20 4.9
Crab Apple 1.6 029 1700 016 050 050F 0.02 5.3 26.0 1.20 020 57
Peach 1.0 0.29 200 01® 050 050 0.02 1.0 152 1.50 020 9.1
Plum 1.0 0.29 230 016 0500 330 0.0% 230 6.3 0.80 020 46
Squash 19 0.29 5.20 016 050 050 0.0F 3.1 5.4 1.40 0.20 31.0
Mean 1.0 025 523  0.10 050 160 0.03 215 135 1.19 0.20 9.6
(std dev) (0.0) (0.00) (5.32) (0.00) (0.00) (1.38) (0.00) (32.0) (12.5) (0%6)t0.00)  (9.6)
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Table 6-14. Total Recoverable Trace Element Concentrationgig/g dry) in Produce Collected from Regional Background,

Perimeter, and On-Site Locations during the 2000 Growing Season (after fifCont.)

Location As Ba Be Cd Cr Hg Ni Pb Se Tl Zn
Perimeter Stations (Cont.)
White Rock (WR)/Pajarito Acres (PA):
Apricot (WR) & 029 670 0.1® 050 180 00% 108 129 1.30 0.0 6.8
Cherry (WR) 0.29 580 0.1& 050 050 0.0 3.0 1.6 1.00 020 57
Chile (PA) 0.2% 1.00 016 05 050 0.0? 3.0 2.3 1.30 020 18.4
Green Bean (PA) 0.29 4.70 016 050 050 0.0? 3.0 0.2 2.00 026 372
Lettuce (PA) 0.29 7.40 016 050 050 0.0? 7.5 1.2 1.10 0.20 20.0
Rhubarb (PA) 029 1520 016 050 4.20 0.08 8.6 3.7 1.40 020 117
Tomato (PA) 0.29 4.70 016 050 050 0.0 8.1 5.8 1.20 0.20 147
Mean 0.25 6.50  0.10 050 1.21  0.03 6.3 4.0 1.33 0.20 16.4
(std dev) (0.00)  (4.35) (0.00) (0.00) (1.40) (0.00) (3.2) (4.4) (0.33)* (0.00) (10.7)
Cochiti (C)/Pefia Blanca (PB)/Sile (S):
Apricot (PB) 0 029 1.40 016 050 1.40 0.08 9.3 4.7 0.90 0% 7.7
Cabbage (S) 0.29 690 010 050 050 0.02 1.0° 4.0 0.80 0.2 15.0
Cherry (C) e e e e e e e e e e e
Chile (S) 0.29 0.91 016 050 050 0.0F 1.0P 1.2 1.00 020 220
Lettuce (S)
Nectarine (S) 0.29 1.40 016 050 1.90 0.08 100 6.0 0.80 0.20  10.0
Peach (S) 0.29 1.70 016 050 050 0.0 7.7 3.7 0.90 0.2 59
Tomato (S) 0.29 1.90 016 050 1.30 0.08 1.0 1.9 0.90 020 15.0
Mean 0.25 237  0.10 050 1.02 0.03 5.0 3.6 0.88 0.20 12.6
(std dev) (0.00)  (2.25) (0.00) (0.00) (0.60) (0.00) (4.4) (1.8) (0.08)* (0.00) (5.9
San lldefonso Pueblo (SI)/El Rancho (ER):
Apples (Sl) 0.29 240 016 049 067 008 1.0° 2.6 0.50 0.20 5.3
Apricot (ER) 0.29 2.30 010 053 240  0.08 5.3 1.1 0.50 020 17.0
Corn (SI) 0.29 0.65 016 065 02% 0.0F 1.0P 4.0 1.10 020  25.0
Peach (SI) 0.29 1.70 016 0200 210 0.08 130 4.2 0.70 020 12.0
Squash (SI) 029 11.00 016 080 0.73 0.08 1.0P 2.3 1.00 020  26.0
Mean 0.25 361  0.10 053 123 0.03 4.3 2.8 0.76 0.20 17.1
(std dev) (0.00)  (4.19) (0.00) (0.22) (0.96) (0.00) (5.2) (1.3) (0.28)* (0.00)  (8.8)
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Table 6-14. Total Recoverable Trace Element Concentrationgi@/g dry) in Produce Collected from Regional Background,
Perimeter, and On-Site Locations during the 2000 Growing Season (after figfCont.)

Location Ag As Ba Be Cd Cr Hg Ni Pb Se Tl Zn
On-Site Stations
LANL (Mesa):
Apple (TA-52) 1.0 0.29 4.20 010 050 050 0.0 4.8 1.4 1.20 020 3.7
Apricot (TA-35) 1.0 0.29 510 050 050 420 0.0% 26.0 2.6 0.70 020 53
Nectarine (TA-3) 1.0 0.2% 6.90 010 050 050 0.0 3.0 1.6 1.30 020 98
Peach (TA-3) 19 029 8.60 016 050 1.40 0.08 110 3.2 1.20 020 738
Peach (TA-35) 1 029 3.40 016 050 050 0.0 5.8 0.8 1.40 0.20 14.0
Mean 1.0 025 5.64  0.18 050 1.42  0.03 10.1 1.9 1.16 0.20 8.1
(std dev) (0.0) (0.00) (2.11) (0.18) (0.00) (1.60) (0.00)  (9.4) (1.0) (0.27)*  (0.00)  (4.0)

aAnalysis by EPA Method 3051 for total recoverable metals.

bless-than values were converted to one-half the concentration.

CRegional Statistical Reference Level; this is the upper-limit background concentration (mean + 2 std dev) based on dafat&rdia99

dMeans within the same column followed by an * were statistically higher than regional background using a using a WilcoSamRask at the
0.05 probability level.

€Sample lost in analysis or not analyzed or outlier omitted. An outlier was omitted when the result was greater than énkdestations of the
mean (99% confidence level).
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Table 6-15. Mean £SD) Total Recoverable Trace Element Concentrationgif/g dry) in Produce Collected from Regional
Background, Perimeter, and On-Site Locations Before (1999) and After (2000) the Cerro Grande Fire

Location/Date Ag As Ba Be Cd Cr Hg Ni Pb Se Tl Zn
Regional Background Stations
Abiquiu (A)/Arroyo Seco (AS)/Embudo (E)/Espafiola Valley (EV)/La Puebla (LP)/Ojo Sarco (OS):
1999 1.0 0.25 7.6 0.10 0.50 0.80 0.03 4.4 8.6 0.20 0.20 195
(0.0) (0.00) (6.2) (0.00) (0.00) (0.73) (0.00) (7.7) (12.8) 0.00 (0.00) (14.2)
2000 1.0 0.25 19.7 0.10 0.53 1.03 0.03 8.88 4.4 0.39 0.20 24.5
(0.0) (0.00) (35.5) (0.00) (0.12) (2.06) (0.00) (15.00) (5.7) (0.22)%0.00) (16.7)
Perimeter Stations
Los Alamos:
1994 1.00 0.25 4.7 0.10 0.50 0.50 0.03 3.4 9.2 0.20 0.20 16.2
(0.0) (0.00) (3.1) (0.00) (0.00) (0.00) (0.00) (6.5) (8.9) (0.00) 0.00 (18.4)
2000 1.0 0.25 5.2 0.10 0.50 1.60 0.03 215 135 1.19 0.20 9.6
(0.0) (0.00) (5.3) (0.00) (0.00) (1.38) (0.00) (32.0) (12.5) (0.26)* (0.00) (9.6)
White Rock/Pajarito Acres:
199¢ 1.0 0.25 7.2 0.10 0.50 0.58 0.03 3.5 7.5 0.20 0.20 20.0
(0.0) (0.00) (10.0) (0.00) (0.00) (0.20) (0.00) (6.1) (6.6) (0.00) 0.00 (11.6)
2000 1.0 0.25 6.5 0.10 0.50 1.21 0.03 6.3 4.0 1.33 0.20 16.4
(0.0) (0.00) (4.4) (0.00) (0.00) (1.40) (0.00) 3.2) (4.4) (0.33)* (0.00) (10.7)
Cochiti/Pefia Blanca:
1994 1.0 0.25 4.4 0.10 0.50 0.72 0.03 2.3 4.8 0.20 0.20 19.0
(0.0) (0.00) (7.1)  (0.00) (0.00) (0.49) (0.00) (1.2) (3.2) (0.00) 0.00 (12.0)
2000 1.0 0.25 2.4 0.10 0.50 1.02 0.03 5.0 3.6 0.88 0.20 12.6
(0.0) (0.00) (2.3) (0.00) (0.00) 0.60) (0.00) (4.4) (1.8) (0.08)* (0.00) (5.9
San lldefonso Pueblo:
199¢ 1.0 0.25 7.7 0.10 0.50 0.50 0.03 4.6 6.9 0.20 0.20 19.6
(0.0) (0.00) (9.0) (0.00) (0.00) (0.00) (0.00) (7.00) (5.1) (0.00) 0.00 (10.3)
2000 1.0 0.25 3.6 0.10 0.53 1.23 0.03 4.3 2.8 0.76 0.20 17.1
(0.0) (0.00) (4.2) (0.00) (0.22) (0.96) (0.00) (5.2) (2.3) (0.28)* (0.00) (8.8)
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Table 6-15. Mean £SD) Total Recoverable Trace Element Concentrationgig/g dry) in Produce Collected from Regional
Background, Perimeter, and On-Site Locations Before (1999) and After (2000) the Cerro Grande Fire (Cont.)

Location/Date Ag As Ba Be Cd Cr Hg Ni Pb Se TI Zn
On-Site Stations
LANL (Mesa):
199% 1.0 0.25 6.5 0.10 0.50 0.50 0.03 1.0 4.8 0.20 0.20 6.0
(0.0) (0.00) (4.9) (0.00) (0.00) (0.00) (0.00) (0.0) (1.9) (0.00) 0.00 (2.8)
2000 1.0 0.25 5.6 0.18 0.50 1.42 0.03 10.1 1.9 1.16 0.20 8.1

(0.0) (0.00)  (2.1) (0.18) (0.00) (1.60) (0.00)  (9.4) (1.0) (0.27)* (0.00)  (4.0)

@Fresquez and Gonzales (2000).
bMeans within the same column and location followed by an * were statistically different from each other using a using a Rélck)>@um Test at
the 0.05 probability level.
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Table 6-16. Radionuclide Concentrations in Goat’'s Milk Collected from Regional Background and Perimeter
Locations Before (1999) and After (2000) the Cerro Grande Fife

Perimeter Regional Background
(White Rock/Pajarito Acres) (Pefia Blanca)
Radionuclide 199¢ 2000 1999 2000 RSRIP

238 (pCilL) 0.0071 (0.0088) —0.0042 (0.0054) -0.0240 (0.0137) 0.0000 (0.0069)  0.012
23%y (pCilL) 0.0064 (0.0060) 0.0077 (0.0054) -0.0146 (0.0075) 0.0037 (0.0049)  0.014
90sr (pCilL) 2.04 (0.35) 052 (1.3 0.86  (0.21) -0.22  (1.1) 3.32
234 (pCi/L) 0.14 (0.0149 0.038 (0.0119) 0.26  (0.0259) 0.023 (0.0125) 0.48
233U (pCilL) 0.0057 (0.0006) 0.0050 (0.0077) 0.0109 (0.00£1) 0.0010 (0.0035)  0.02
238 (pCilL) 0.1227 (0.013%) 0.0172 (0.0078) 0.2321 (0.0232) 0.0200 (0.0063)  0.43

oy (ug/L) 0.37  (0.04§ 0.05  (0.003) 0.70  (0.07)e 0.06  (0.02) 1.31
3H (pCi/mL) 0.31 (0.63) -0.09  (0.42) -0.70  (0.61) 0.00  (0.00) 0.40
137Cs (pCi/L)  14.00 (10.00) 1.13  (7.21) 7.70  (12.00) 0.00 (38.7) 64.23
13% (pCi/L) 19.00 (10.00) -2.0 (31.4) -4.00 (77.00) 10.8  (16.4) 18.2
241Am (pCi/L) ~ 0.054 (0.017) 0.0007 (0.0011) -0.011  (0.059) -0.0120 (0.0541) -0.0100

aData from Fresquez and Gonzales (2000).

PRegional Statistical Reference Level; this is the upper-limit background (mean + 2 std dev) based on data from 1998 through
2000.

¢(£1 counting uncertainty); values are the uncertainty of the analytical results at the 65% confidence level.

dsee Appendix B for an explanation of the presence of negative values.

€1998 data (Fresquez 1999).
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Table 6-17. Radionuclide Concentrations in Game (Predators) and Nongame (Bottom-Feeding) Fish Upstream and
Downstream of Los Alamos National Laboratory during 2000 (after fire)

Location 90g¢
Date (102 pCilg dry)

137cs

(1072 pCi/g dry)

(ng/g dry)

toty 238pu

(105 pCilg dry)  (10°°pCi/g dry)

2%,

241 m
(10°°pCi/g dry)

Game Fish (Predators)
Upstream (Abiquiu Reservoir):
9-7-00

Crappie 0.73 (2.78) 0.00 (4.32) 3.63 (1.44) -9.68 (9.68) 7.26 (12.10) -20.57 (21.78)
Bass -1.09 (2.68) -1.59 (13.41) 2.42 (1.37) -1.21 (16.94) 8.47 (15.73) -27.83 (32.67)
Bass -1.69 (2.30) -0.50 (1.72) 1.69 (1.19) -9.68 (8.47) 1.21 (10.89) -33.88 (27.83)
Walleye 1.57 (2.78) -1.25 (4.77) 0.79 (0.87) 14.52 (12.10) 7.26 (10.89) -12.10 (13.31)
Walleye 0.00 (4.24) 0.27 (0.48) 1.85 (1.23) 85.91 (19.36) 9.68 (14.52) —20.57 (21.78)
Mean (std dev) —-0.10 (1.32) —-0.61 (0.80) 2.08 (1.05) 15.97 (40.33) 6.78 (3.27) —22.99 (8.25)
RSRLC 17.0 27.7 6.5 23.6 28.3 28.9

Downstream (Cochiti Reservoir):

6-29-00

Bass 6.90 (5.32) -0.24 (1.91) 6.05 (1.21) -14.52 (7.26) -1.21 (10.89) -8.47 (6.05)
Bass 3.27 (3.99) -1.23 (10.73) 7.26 (1.21) -4.84 (14.52) -2.42 (12.10) 18.15 (8.47)
Pike -1.21 (3.39) 0.38 (1.04) 242 (1.21) —2.42 (8.47) 3.63 (10.89) -15.73  (8.47)
Pike -1.09 (3.75) -0.54 (1.73) 3.63 (1.21) -2.42 (8.47) 15.73 (10.89) —22.99 (18.15)
Walleye 2.42 (3.51) d 242 (1.21) -21.78 (2.42) -3.63 (12.10) -8.47 (6.05)
Mean (std dev) 2.06 (3.38) -0.41 (0.67) 4.36 (2.20) -9.20 (8.62) 2.42  (7.93) —7.50 (15.55)
7-27-00

Crappie -1.21 (4.11) 0.90 (1.37) 8.47 (1.21) -2.42 (6.05) 8.47 (8.47) -1.21 (2.42)
Bass 3.51 (4.24) 0.30 (1.00) 4.84 (1.21) -1.21 (6.05) 9.68 (7.26) -24.20 (12.10)
Bass 0.00 (4.11) 0.00 (5.53) 7.26 (1.21) —20.57 (20.57) -22.99 (26.62) —-4.84 (4.84)
Bass -3.27 (4.72) -1.86 (4.19) 6.05 (1.21) 32.67 (14.52) 14.52 (8.47) -14.52  (8.47)
Walleye 1.45 (4.96) 0.39 (1.34) 2.42 (1.21) 4.84 (10.89) 18.15 (12.10) —22.99 (14.52)
Mean (std dev) 0.10 (2.58) —0.05 (1.06) 5.81 (2.33)* 2.66 (19.27) 5.57 (16.43) -13.55 (10.39)
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Table 6-17. Radionuclide Concentrations in Game (Predators) and Nongame (Bottom-Feeding) Fish Upstream and
Downstream of Los Alamos National Laboratory during 2000 (after fire) (Cont.)

Location 90gr 137cs toty 238py 23%py 241Am
Date (102pCi/g dry) (102pCi/gdry) (ng/gdry)  (10°pCi/g dry) (10°°pCilg dry) (107°pCi/g dry)
Game Fish (Predators) (Cont.)
Downstream (Cochiti Reservaoir): (Cont.)

8-29-00

Walleye 1.09 (3.51) 1.57 (1.05)  6.15 (1.52) 3.63 (8.47) -2.42 (4.84) —2.42  (3.63)
Bass 5.93 (3.51) 1.15 (0.80)  3.82 (1.40) 13.31 (14.52) -4.84 (13.31) -33.88 (27.83)
Bass 4.11 (6.66) ~0.06 (0.40) 854 (1.91)  116.16 (53.24) -26.62 (24.20) ¢

Mean (std dev)  3.71 (2.44* 0.89 (0.85)* 6.17 (2.36)*  44.37 (62.36) -11.29 (13.33) -18.15 (22.25)

Nongame Fish (Bottom Feeders)
Upstream (Abiquiu Reservoir):

9-7-00

Sucker 4.09 (2.47) -0.32 (0.84) 3.56 (1.12) 3.80 (6.65) 18.05 (8.55) 7.60 (3.80)
Carp 3.61 (1.81) -0.33 (1.24) 1.95 (2.10) 62.70 (15.20) 4.75 (9.50) -7.60 (4.75)
Catfish 6.94 (3.14) -1.69 (4.35) 10.91 (1.75) 18.05 (9.50) 6.65 (8.55) 0.00 (1.90)
Catfish 2.76 (2.28) -0.18 (0.71) 12.94 (2.00) 47.50 (16.15) 21.85 (9.50) -5.70 (6.65)
Catfish 1.81 (3.14) -1.31 (3.70) 12.20 (1.82) 28.50 (12.35) 9.50 (11.40) -1.90 (2.85)
Mean (std dev) 3.84 (1.94) -0.77 (0.69) 8.31 (5.20) 32.11 (23.37) 12.16 (7.43) -1.52 (5.92)
RSRL 13.2 26.9 16.2 9.8 19.2 16.1

Downstream (Cochiti Reservoir):

6-29-00

Catfish 6.94 (3.23) 0.56 (0.95) 11.40 (0.95) 3.80 (6.65) 16.15 (8.55) -2.85 (2.85)
Catfish -3.33 (3.23) 0.45 (0.71) 10.45 (0.95) -8.55 (4.75) 6.65 (8.55) -11.40 (6.65)
Carp —-0.10 (3.04) -0.60 (4.08) 24.70 (2.85) 1.90 (14.25) 8.55 (15.20) -20.90 (16.15)
Carp 5.70 (3.90) 0.00 (3.33) 21.85 (1.90) -4.75 (11.40) 3.80 (6.65) —30.40 (125.40)
Sucker -2.76 (3.80) -0.28 (1.14) 6.65 (0.95) 1.90 (8.55) 11.40 (10.45) 30.40 (8.55)
Mean (std dev) 1.29 (4.77) 0.03 (0.49) 15.01 (7.82) -1.14 (5.26) 9.31 (4.72) -7.03 (23.32)
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Table 6-17. Radionuclide Concentrations in Game (Predators) and Nongame (Bottom-Feeding) Fish Upstream and
Downstream of Los Alamos National Laboratory during 2000 (after fire) (Cont.)

Location 0gy 137cs toty 23%py 23%py 241am
Date (102pCi/g dry) (102pCi/gdry) (ng/gdry)  (10°pCi/g dry) (107°pCi/lg dry) (107°pCi/g dry)

Nongame Fish (Bottom Feeders) (Cont.)
Downstream (Cochiti Reservoir): (Cont.)

7-27-00
Sucker 8.17 (5.42) —0.28 (0.75)  4.75 (0.95) -10.45 (10.45)  5.70 (9.50) —37.05 (893.00)
Sucker 1.43 (3.80) ~0.95 (3.39) 5.70 (0.95) 8.55 (7.60)  4.75 (8.55) ~7.60 (4.75)

Carp ~0.19 (4.37) -0.50 (2.58)  5.70 (0.95) —9.50 (4.75)  1.90 (9.50) ~0.95 (1.90)

Catfish —2.57 (4.56) 0.67 (0.84)  9.50 (0.95) 570 (6.65) 19.00 (8.55) -14.25 (9.50)

Catfish ~1.81 (3.80) -1.10 (2.36) 5.70 (0.95) -11.40 (3.80) 1.90 (8.55) -11.40 (6.65)

Mean (std dev)  1.01 (4.29) -0.43 (0.70)  6.27 (1.85) —3.42 (9.70)  6.65 (7.11) -14.25 (13.68)
8-29-00

Catfish -0.48 (3.14) -1.14 (2.23) 251 (1.07) 176.70 (34.20) -8.55 (15.20) 44.65 (13.30)
Catfish 3.42 (4.18) -0.12 (0.67) 17.34 (2.32) 1.90 (10.45)  2.85 (11.40) 38.95 (27.55)

Sucker 0.48 (3.71) 0.00 (5.91) 12.46 (1.99)  -3.80 (7.60) 1520 (11.40) ¢

Mean (std dev)  1.14 (2.03) -0.42 (0.63) 10.77 (7.56) 58.27(102.61)  3.17 (11.88) 41.80 (4.03)*

a(+1 counting uncertainty); values are the uncertainty of the analytical results at the 65% confidence level.

bSee Appendix B for an explanation of the presence of negative values.

CRegional Statistical Reference Level; this is the upper-limit background concentration (mean + 2 std dev) based on daia-1e99.19

dsample lost in analysis or not analyzed or outlier omitted. An outlier was omitted when the result was greater than #itkdestations of
the mean.

eMeans within the same column and fish type followed by an * were significantly different from Abiquiu (background) usiraxan/\Rlank
Sum Test at the 0.05 probability level.
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Table 6-18. Mean £SD) Radionuclide Concentrations in Game (Predators) and Nongame (Bottom-Feeding) Fish
Upstream and Downstream of Los Alamos National Laboratory Before (1999) and After (2000) the Cerro Grande Fire

Location 90gy 137cs
Date (102 pCilg dry) (1072 pCi/g dry)

(10~°pCi/g dry) (1072 pCi/g dry)

241Am
(10-° pCi/g dry)

Game Fish (Predators)
Upstream (Abiquiu Reservoir):

199¢ 1.57 (2.4) 0.90 (0.41)
2000 -0.10 (1.3) -0.61 (0.80)
Downstream (Cochiti Reservoir):

199¢ 3.73 (2.5) 0.54 (0.79)
2000 1.69 (3.0) 0.06 (0.97)

Nongame Fish (Bottom Feeders)
Upstream (Abiquiu Reservoir):

199¢ 5.24 (2.3) 0.24 (0.23)
2000 3.84 (1.9) -0.77 (0.69)
Downstream (Cochiti Reservoir):

199¢ 4.56 (3.0) 0.05 (0.23)
2000 1.15 (3.8) -0.25 (0.60)

2.7 (0.61) 11.2 (1.5)

15.9 (40.3)

22.39 (1£7)*
6.78 (3.3)

4.6 (1.99)
53 (2.24)

17.6 (31.3) 30.55 (22.1)*

0.48 (13.7)

10.3 (3.96)
8.3 (5.20)

10.93 (11.8)

32.1 (23.4)*  12.16 (7.4)

21.1 (10.13)* 114 (5.9)

11.7 (50.1)

22.80 (13.5)*
6.87 (7.3)

22.3 (21.6)*
229 (8.3)

67.9 (103.3)

-11.7 (13.6)

14.4 (12.2)*
-1.5 (5.9)

30.2 (42.7)
~1.9 (26.4)

@Data from Fresquez and Gonzales (2000).

bYear 2000 data are the mean and standard deviation of three sampling dates at Cochiti Reservoir.

CMeans within the same column, fish type, and location followed by an * were significantly different from each other usiogaWil

Rank Sum Test at the 0.05 probability level.
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Table 6-19. Total Recoverable Trace Element Concentrationgi@/g wet weight) in Bottom-Feeding Fish (Muscle) Collected
Upstream and Downstream of Los Alamos National Laboratory in 2000 (after fireé)

Location/Date  Ag As Ba Be Cd Cr Hg Ni Pb Sb Se CN
Upstream (Abiquiu Reservoir)
9-7-00
Carp 1.0 0.0 020 01b 110 056 o016 1.&® 020 020 1.60 1.60
Sucker 1.8 050 3.20 0.1 1.60 2.20 0.15 1 0200 0200 2.00 1.60
Catfish 1.6 029 0.20 0.16 1.10 0560 0.07 1.4 0200 020 1.00 1.80
Catfish 1.6  0.90 0.16 0.1 1.60 2.20 0.03 100 0200 0.20 1.00 2.00
Catfish 1.6 0.60 0.16 0100 1.40 1.40 0.08 1 020 o020 1.20 2.80
Mean 1.0 0.55 0.76 0.10 1.36 1.36 0.10 1.0 0.20 0.20 1.36 1.96
(std dev) (0.0) (0.23) (1.36) (0.00) (0.25) (0.85) (0.06) (0.0) (0.00) (0.00) (0.43) (0.50)
RSRLC 1.4  0.62 1.30 1.20 1.50 1.80 0.48 1.5 3.50 1.74 1.48 2.96
Downstream (Cochiti Reservaoir)
6-29-00
Catfish 1.6 0.29 0.85 0.16 050 050 0.15 1. 0.60 0.2t 0.60 2.40
Catfish 1.6 0.29 1.10 0.16 050 1.10 0.17 18 0.60 0.2 0.20° 1.20
Carp 1.0 029 200 016 050 050 0.16 1.  0.60 0260 0200 1.20
Carp 1.0 029 140 016 050 100 051 1.6 4.00 0.26  0.40 2.00
Sucker 1.6 029 1.50 0.16 050 050 0.08 1.0 1.20 0.28 0.20° 1.60
Mean 1.0 0.25 1.37 0.10 0.50 0.72 0.21 1.0 1.40 0.20 0.32 1.78
(std dev) (0.0)  (0.00) 0.44 (0.00) (0.00) (0.30) (0.17) (0.0) (1.48) (0.00) (0.18) (0.52)
7-27-00
Carp 1.0 029 190 016 050 050 0.22 1.0 1.1 020 0200 1.20
Carp 1.0 029 071 010 050 050 0.11 2.1 0.8 020 020 0.60
Carp 1.0 029 470 016 050 050 0.13 3.7 1.5 020 020 0.60
Catfish 1.6 029 064 0.16 050 050 0.16 1.6 11 026 0.2 1.00
Catfish 1.6 0.29 1.10 0.16 050 050 0.21 1.4 06 0.2 020 2.00
Mean 1.0 0.25 1.81 0.10 0.50 0.50 0.17 1.8 1.0 0.20 0.20 1.08
(std dev) (0.0) (0.00) (1.69) (0.00) (0.00) (0.00) (0.05) (1.2) (0.3) (0.00)  (0.00)  (0.58)
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Table 6-19. Total Recoverable Trace Element Concentrationgid/g wet weight) in Bottom-Feeding Fish (Muscle) Collected
Upstream and Downstream of Los Alamos National Laboratory in 2000 (after firé)(Cont.)

Location/Date  Ag As Ba Be Cd Cr Hg Ni Pb Sb Se CN
Downstream (Cochiti Reservaoir)
8-29-00
Catfish 26 029 020 010 1.20 2.20 0.28 1o 0200 020 2.00 0.60
Sucker 18 029 0.28 016 050 05 0.25 1. 0200 0200 130 1.00
Catfish 1.0 029 044 016 1.20 1.30 008 1.0° 0200 020 1.00 1.40
Catfish 1.6 029 0.26 016 1.20 2.00 008 100 0200 020 1.20 1.40
Catfish 1.6 029 022 016 050 1.10 00% 100 0200 020 150 1.60
Mean 1.2  0.25 0.28 0.10 0.92 1.42 0.12 1.0 0.20 0.20 1.40 1.20
(std dev) (0.4) (0.00) (0.09) (0.00) (0.38) (0.69) (0.13) (0.0) (0.00) (0.00) (0.38)  (0.40)

aThere were no statistical differences in any of the mean trace element concentrations in fish collected downstream of Lédwhpaieah
with upstream using a Wilcoxon Rank Sum Test at the 0.05 probability level.

bLess-than values were converted to one-half the concentration.

CRegional Statistical Reference Level is the upper-limit background (mean plus two standard deviations) from data colld@ed froough
2000. CN is from present data.
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Table 6-20. Mean £SD) Total Recoverable Trace Element Concentrationgu§/g wet weight) in Bottom-Feeding Fish (Muscle) Collected Upstream
and Downstream of Los Alamos National Laboratory Before (1999) and after (2000) the Cerro Grande Fire

Location
Date Ag As Ba Be Cd Cr Hg Ni Pb Sh Se CN

Upstream (Abiquiu Reservoir)
1999 0.5 (0.4) 0.2 (0.1) 0305 04 (05 01(0.1 05¢(5) 03(0.1) 09(.3) 1.2 (14 0.8 (0.7) 03 (0.1
2000 1.0 (0.0)* 0.6 (0.2* 0.8 (1.4) 0.1 (0.0) 1.4 (0.3 1.4 (090 0.1 (0.1) 1.0 (0.0) 0.2 (0.0) 0.2 (0.0) 1.4 (0.4)* 2.0

Downstream (Cochiti Reservoir)
199¢ 0.5 (0.3) 0.1 (0.1) 03(.2) 03(04) 01¢(.1) 2242 0.2 (0.1 0.9 (0.3) 0.6 (0.7) 0.5 (0.6) 0.3 (0.1)
200 1.1 (0.3* 0.3 (0.0) 1.2 (1.2)* 0.1 (0.0) 0.6 (0.3)* 0.9 (0.6) 0.2 (0.1) 1.3 (0.7) 0.9 (1.0) 0.2 (0.0) 0.6 (0.6) 1.3

3Because Hg was the only element analyzed in 1999, the data for all of the other elements are the average of 1991 thkterghirio®ata are from 1991 through 1999,
and the average is similar to 1999 values.

bAverage of all three sampling dates.

¢Means within the same column and reservoir followed by an * were statistically different from one another using a WilcogumREgs¢ at the 0.05 probability level.
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Table 6-21. Radionuclide Concentrations in Muscle and Bone Tissues of Elk Collected from On-Site and Regional Background Achasng 1999

Tissue/Location 3H toty 137cs 90gy 238py 239y 241Am
Sample (pCi/mLY2  (ng/gdry)  (10°3pCi/gdry) (10°3pCi/gdry) (10°pCi/gdry) (10°pCi/gdry) (107°pCi/g dry)

Muscle:

LANL Elk

TA-16 0.01 (0.623 0.88 (0.44) 11.2  (3.6) 26.0 (17.2) 1.8 (8.4) 7.9 (7.9) 9.2 6.6)

Regional Background Elk

Mean (std de) 0.21 (0.16) 0.83 (0.68)  95.1 (113.1) 0.7 (1.6) ~1.1 (2.5) 0.5 (1.0) 4.4 (5.1)

RSRLY 0.53 2.19 321.4 3.9 3.9 1.6 14.5

Leg Bone:

LANL Elk

TA-16 ~0.02 (0.62) 5.80 (5.80) 284 (18.0) 2,001.0 (208.8) ¢ 0.0 (103.4) e

Regional Background Elk

Mean (std de) ~0.01 (0.26) 229 (1.96)  43.1 (77.5) 1,300.7 (882.5) 13.7 (47.5) 6.0 (8.2) 41.0 (5.3)

RSRLY 0.51 6.21 198.2 3,065.7 108.8 10.4 51.6

a8pCi/mL of tissue moisture.

b(+ counting uncertainty); values are the uncertainty of the analytical results at 65% confidence level.

CSee Appendix B for an explanation of the presence of negative values.

dThe mean (std dev) and the Regional Statistical Reference Level (mean + 2 std dev) are based on data collected fronBI#9ésguEZet al., 1998b).

€Sample lost in analysis or not analyzed or outlier omitted. An outlier was omitted when the result was greater than #ickdestimtidns of the mean
(99% confidence level).
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Table 6-22. Radionuclide Concentrations in Muscle and Bone Tissues of Deer Collected from On-Site and Regional Background Adeaisng 1999

Tissue/Location 3H toty 1371cs 90gr 238py 239y 241Am
Sample (pCi/mL)  (ng/gdry)  (10°3pCi/gdry) (103pCi/gdry) (10°pCi/gdry) (10°pCi/gdry) (107°pCi/g dry)

Muscle:

LANL Deer

TA-49 0.14 (0.619 1.80(0.45) 21.2 (5.4) 369 (17.6) 45 (7.7 -1.8  (6.3) —-6.3 (4.1)

Regional Background Deer

Mean (std deW) 0.15 (0.25)  1.10 (0.66) 145 (7.3) 142 (123) -18 (28) 35 (5.7) 6.2 (10.7)

RSRLA 0.65 2.42 29.0 38.8 3.7 14.8 27.5

Leg Bone:

LANL Deer

TA-49 -0.02 (0.62)  0.00 (4.40) 21.1 (13.6)  1,456.4 (140.8) 0.0 (1,896.4) 0.0 (1,843.6) ©

Regional Background Deer

Mean (std deW) 0.07 (0.25) 2.03(2.10) 10.3 (25.7) 907.5 (106.1) -5.9 (10.2) 06  (1.0) 59.5 (28.5)

RSRLA 0.57 6.23 61.8 1,119.7 14.5 2.7 116.5

a8pCi/mL of tissue moisture.

b(+1counting uncertainty); values are the uncertainty of the analytical results at the 65% confidence level.

¢See Appendix B for an explanation of the presence of negative values.

dThe mean (std dev) and the Regional Statistical Reference Level (mean + 2 std dev) are based on data collected fromBl(@9ésguEet al., 1998b).

€Sample lost in analysis or not analyzed or outlier omitted. An outlier was omitted when the result was greater than #hitkdestatidons of the mean
(99% confidence level).
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6. Soil, Foodstuffs, and Associated Biota

Table 6-23. Radionuclide Concentrations in Honey Collected from Perimeter and Regional

Background Locations during 2000 (after fire)

Regional Background

Perimeter Espafiola Espafiola
Radionuclide  Los Alamo$ White Rock  Jemez (La Puebla) (Riverside) RSRP
3H (pCi/mL)° 0.08 0.30 0.03 0.03 0.12 5.25
(0.67¢ (0.42) (0.39) (0.39) (0.40)
137Cs (pCilL) e 14.0 7.0 -29.1 0.0 305.28
(11.6) (14.8) (64.2) (128.0)
238py (pCilL) 0.016 0.025 0.024 0.025 0.017 0.07
(0.018) (0.009) (0.011) (0.009) (0.004)
239y (pCilL) -0.002 0.026 0.023 0.026 0.008 0.12
(0.016§ (0.009) (0.012) (0.010) (0.003)
241Am (pCilL) e 0.001 -0.019 —0.009 -0.014 0.05
(0.002) (0.019) (0.006) (0.008)
90Sr (pCilL) -5.47 -4.48 -1.11 0.83 -5.90 5.04
(5.69) (3.25) (3.03) (5.06) (4.40)
234 (pCi/L) e 0.25 0.18 0.22 1.13 2.12
(0.09) (0.09) (0.05) (0.10)
23% (pCi/L) e -0.00 -0.00 0.01 0.04 0.08
(0.06) (0.03) (0.02) (0.03)
238 (pCi/L) e 0.25 0.15 0.24 0.90 1.66
(0.06) (0.03) (0.05) (0.09)
oty (ug/L) e 0.75 0.46 0.73 2.71 5.00
(0.18) (0.10) (0.14) (0.26)

aThis is a reanalysis of selected radionuclides of a sample collected in 1999.
PRegional Statistical Reference Level; this is the upper-limit background concentration (mean + 2 std dev) based
on data from 1979 to 1995 (Fresquez et al., 1997a); U isotopes are from present data.

¢pCi/mL of honey moisture; honey contains approximately 18% water and has a density of 1,860 g/L.

d(+1 counting uncertainty); values are the uncertainty of the analytical results at the 65% confidence level.

€Sample lost in analysis or not analyzed or outlier omitted. An outlier is a result greater than three standard
deviations of the mean.

fSee Appendix B for an explanation of the presence of negative values.

Environmental Surveillance at Los Alamos during 2000
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Table 6-24. Radionuclide Concentrations in Prickly Pear (Fruit) Collected from Regional Background and Perimeter Areas duringpé 1999

Growing Season

3H toty 137CS QOSr 238pu 23%3u 241am
Location (pCi/mL) 2 (ng/g dry) (1073 pCi/g dry) (10-3pCi/g dry) (10~°pCi/g dry) (10-5pCi/g dry) (107°pCi/g dry)
Regional Background:
Espafiola/Santa Fe/  -0.09 (0%9) 6.8 (1.28) -9.6 (56.1) 704.0 (79.2) -3.3 (5.6) -4.8 (10.4) 1.6 (2.4)
Jemez
RSRL® 0.55 26.8 88.5 136.4 30.0 41.2 70.3
RSRLY 1.09 9.4 102.6 862.4 7.9 16.0 6.4
Off-Site Perimeter:
San lldefonso 0.29 (0.61)  32.3 (2.72) 9.7 (6.0) 1,064.0 (91.2) -7.2 (8.8) -3.2 (8.0 6.4 (4.0)
Los Alamos -0.14 (0.58)  20.3 (2.12)  -3.3 (40.6)  1,008.8 (80.0) -4.0 (8.0) -11.2 (11.2) -9.6 (6.4)
White Rock/ 0.03 (0.59)  28.0 (2.61) 2.6 (6.8) 372.0 (46.4) 2.4 (7.2) 0.0 (0.0 -21.6 (20.0)
Pajarito Acres

a(x1 counting uncertainty); values are the uncertainty of the analytical results at the 65% confidence level.
bSee Appendix B for an explanation of the presence of negative values.

CRegional Statistical Reference Level; this is the upper-limit background concentration (mean + 2 std dev) based on privdocé%fstao 1999 (Table 6-12).

dregional Statistical Reference Level; this is the upper-limit background concentration (mean + 2 std dev) based on pdatdyipa89.
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Table 6-25. Total Recoverable Trace Element Concentrationgid/g dry) in Prickly Pear (Fruit) Collected from Regional

Background and Perimeter Areas during the 1999 Growing Seas8n

Location Ag As Ba Be Cd Cu Hg Ni Pb Sb Se TI

Regional Background:

Espafiola/Santa Fe/Jemez %.00.2% 23.0 0.10® 050 05 0.0 570 540 040 020 0.20
RSRLC 1.3 057 195 045 046 880 006 235 220 060 0.30 0.20
RSRL® 1.0°0 029 276 0160 050 05F° 003 684 580 120 020 0.2
Off-Site Perimeter:

San lldefonso 1 029 1200 016 050 150 008 33 168 020 0200 0.20
Los Alamos 1.8 029 1200 0.16 050 200 003 47 30 040 020 0.2
White Rock/Pajarito Acres  1°0 0.2% 59.0 0.16 050 180 0.08 41.0 584 020 040 0.20

2Analysis by EPA Method 3051 for total recoverable metals.

bess-than values were converted to one-half the concentration.

CRegional Statistical Reference Level; this is the upper-limit background concentration (mean + 2 std dev) based on privdocé 3o

1999 (Table 6-13).

dNo Cu data in produce could be located; therefore, the RSRL is from native grass species (Fresquez et al., 1990).
€Regional Statistical Reference Level; this is the upper-limit background concentration (mean + 2 std dev) based on pdatdyfmearl 999.
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6. Soil, Foodstuffs, and Associated Biota

Table 6-26. Radionuclide Concentrations in Herbal Teas Collected from
Regional Background Locations during 2000 Growing Season (after fire)

Regional Background

Saint John’s Wort Elderberry RSRL?2
Radionuclide (La Puebla) (La Puebla) (Navajo Tea)
238y (pCilL) —-0.003 (0.008) 0.000 (0.007) 0.024
23%y (pCilL) 0.008 (0.006) 0.017 (0.008) 0.039
90sr (pCilL) 0.21 (1.69) 0.11  (1.36) 2.55
234y (pCilL) 0.53 (0.03) 0.39 (0.03) 1.90
233y (pCilL) 0.01 (0.01) 0.02 (0.01) 0.08
238 (pCilL) 0.29 (0.02) 0.23 (0.02) 1.70
oty (ug/L) 0.87 (0.07) 0.70 (0.07) 5.12
SH (pCi/mL) 0.51 (0.44) 0.51  (0.44) 0.13
137Cs (pCilL) 0.0 (72.7) -2.6  (50.7) 27.9
241aAm (pCi/L)  —0.001 (0.001) —0.006 (0.004) 0.085

3Regional Statistical Reference Level; this is the upper-limit background
concentration (mean + 2 std dev) based on Navajo Tea from 1996 to 1999.

b(+1 counting uncertainty); values are the uncertainty of the analytical results at the
65% confidence level.

¢See Appendix B for an explanation of the presence of negative values.
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Table 6-27. Concentration (pg/g fresh wt.) of PCBs in Whole-Body Fish and TEQs for Common Carp and Carp Suckers Collected fr@ochiti and
Abiquiu Reservoirs?

IUPAC No.: #77 #81 #105 #114 #118 #123 #126
Compound: 3,3',4,4'-TeCB 3,4,4'5-TeCB 2,3,3',4,4'-PeCB 2,3,4,4'5-PeC™ 2,3'4,4'5-Pe™"3 2'3,4,4'5-Pe™B 3,3',4,4' 5-Pel
Sample IDP Conc. TEQ Conc. TEQ Conc. TEQ Conc. TEQ Conc. TEQ Conc. TEQ Conc. TEQ

Cochiti Reservoir
Common Carp:

6CRCARP1 121 1.21E-02 558 5.58E-04 1,810 1.81E-01 98.3 4.92E-02 4,960 4.96E-01 188 1.88E-02 224 2.
6CRCARP2 166 1.66E-02 9.73  9.73E-04 3,160 3.16E-01 177 8.85E-02 8,860 8.86E-01 311 3.11E-02 36.7 3.
6CRCARP3 20.7 2.07E-03 1.14 1.14E-04 234 2.34E-02 124  6.20E-03 593 5.93E-02 309 3.09E-03 4.61 4.
Carp Sucker:

7CRCARP1S 37.7 3.77E-03 1.83 1.83E-04 364 3.64E-02 184  9.20E-03 888 8.88E-02 332 3.32E-03 6.66 6.
7CRCARP2S 31.3 3.13E-03 229 2.29E-04 480 4.80E-02 27.3 1.37E-02 1,210 1.21E-01 628 6.28E-03 7.66 7
7CRCARP3S 19.4  1.94E-03 1.42 1.42E-04 227 2.27E-02 12.0 6.00E-03 559 5.59E-02 23.0 2.30E-03 355 3.
7CRCARP4S 321 3.21E-03 230 2.30E-04 662 6.62E-02  40.2  2.01E-02 1,790 1.79E-01 474  4.74E-03 7.74 7
7CRCARP5S 91.2 9.12E-03 4.53  4.53E-04 1,030 1.03E-01 546 2.73E-02 2,440 2.44E-01 89.8 8.98E-03 16.3 1
Common Carp:

8CRCARP1 91.2 9.12E-03 7.07 7.07E-04 1,910 1.91E-01 121 6.05E-02 5,700 5.70E-01 196 1.96E-02 19.9 1
8CRCARP2 345 345E-03 212 2.12E-04 480 480E-02 269 1.35E-02 1,250 1.25E-01 54.6 546E-03 6.86 6.
Carp Sucker:

8CRCARPS3 17.7  1.77E-03 1.30 1.30E-04 229 2.29E-02 11.3  5.65E-03 566 5.66E-02 22.2 2.22E-03 457 4
8CRCARPS4 19.2 1.92E-03 1.25 1.25E-04 206 2.06E-02 10.1 5.05E-03 492 492E-02 21.1 2.11E-03 369 3
8CRCARPS5 33.0 3.30E-03 224 2.24E-04 347 3.47E-02 19.0 9.50E-03 834 8.34E-02 33.6 3.36E-03 572 5
Abiquiu Reservoir

Common Carp:

9ARCARP1 481 481E-04 O 0.0 63.4 6.34E-03 443 2.22E-03 204 2.04E-02 6.29 6.29E-04 227 2.2
9ARCARP2 10.8  1.08E-03 1.02 1.02E-04 130 1.30E-02 8.29 4.15E-03 396 3.96E-02 10.2 1.02E-03 4.43 4.
9ARCARP3 155 1.55E-04 0.131 1.31E-05 275 2.75E-03 1.90 9.50E-04 93.8 9.38E-03 277 277E-04 0.902 9.
Carp Sucker:

9ARCARPS1 592 592E-04 0.86  8.59E-05 105 1.05E-02 0.0 0.0 316 3.16E-02 6.53 6.53E-04 390 3¢
9ARCARPS2 7.02 7.02E-04 1.00 9.96E-05 96.8 9.68E-03 0.0 0.0 284 2.84E-02 6.02 6.02E-04 345 3.
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Table 6-27. Concentration (pg/g fresh wt.) of PCBs in Whole-Body Fish and TEQs for Common Carp and Carp Suckers Collected fr@ochiti and
Abiquiu Reservoirs? (Cont.)

IUPAC No.: #156 #167 #169 #170 #180 #189 Total Total
Compound: 2,3,3,4,4'5-HXCL  2,3',4,4'5,5-HxCb 3,3'4,4'5,5-HxCo 2,2'3,3,4,4'5-HpCo  2,2',3,4,4'5,5-HpCs 2,3,3'4,4'5,5-HBC  Conc. TEQ
Sample ID? Conc. TEQ Conc. TEQ Conc. TEQ Conc. TEQ Conc. TEQ Conc. TEQ \io/g9) ((VTeTs)]

Cochiti Reservoir
Common Carp:

6CRCARP1 715 3.58E-01 375 3.75E-03 0.00 0.00 1,900 1.90E-01 5,460 5.46E-02 54.3 5.43E-03 1.57E-02
6CRCARP2 1,260 6.30E-01 661 6.61E-03 24.3 2.43E-01 3,140 3.14E-01 9,690 9.69E-02 85.2 8.52E-03 2.76E-02
6CRCARP3 87.2 4.36E-02 49.1 4.91E-04 0.00 0.00 135 1.35E-02 390 3.90E-03  5.09 5.09E-04 1.56E-03 €
Carp Sucker:

7CRCARPS1 141 7.05E-02 69.3 6.93E-04 0.00 0.00 350 3.50E-02 970 9.70E-03 11.0 1.10E-03 2.89E-03 ¢
7CRCARPS2 180 9.00E-02 81.3 8.13E-04 0.00 0.00 344 3.44E-02 983 9.83E-03 11.5 1.15E-03 3.42E-03 i
7CRCARPS3 84.2 4.21E-02 374 3.74E-04 0.00 0.00 158 1.58E-02 428 4.28E-03 5.03 5.03E-04 1.56E-03 £
7CRCARPS4 320 1.60E-01 150 1.50E-03 0.00 0.00 717 7.17E-02 2,150 2.15E-02 25.4 2.54E-03 5.94E-03 :
7CRCARPS5 372 1.86E-01 179 1.79E-03 0.00 0.00 834 8.34E-02 2,260 2.26E-02 255 2.55E-03 7.40E-03 ‘
Common Carp:

8CRCARP1 793 3.97E-01 423 4.23E-03 0.00 0.00 1,970 1.97E-01 5,180 5.18E-02 56.4 5.64E-03 1.65E-02
8CRCARP2 189 9.45E-02 889 8.89E-04 5.13 5.13E-02 370 3.70E-02 980 9.80E-03 12.6 1.26E-03 3.50E-03
Carp Sucker:

8CRCARPS3 949 A4.75E-02 442  4.42E-04 0.00 0.00 200 2.00E-02 492 492E-03 7.21 7.21E-04 1.69E-03 ¢
8CRCARPS4 75.6 3.78E-02 355 3.55E-04 0.00 0.00 163 1.63E-02 423 4.23E-03 5.25 5.25E-04 1.46E-03 £
8CRCARPS5 138 6.90E-02 62.8 6.28E-04 0.00 0.00 309 3.09E-02 827 8.27E-03 10.1 1.01E-03 2.62E-03 ¢

Abiquiu Reservoir
Common Carp:

9ARCARP1 335 1.68E-02 21.0 2.10E-04 6.11 6.11E-02 138 1.38E-02 656 6.56E-03 5.31 5.31E-04 1.15E-03 <
9ARCARP2 54.8 2.74E-02 339 3.39E-04 6.80 6.80E-02 209 2.09E-02 674 6.74E-03  6.54 6.54E-04 1.55E-03 €
9ARCARP3 18.0 9.00E-03 12.3 1.23E-04 2.24 2.24E-02 84.4 8.44E-03 337 3.37E-03  3.18 3.18E-04 5.86E-04 i

Carp Sucker:
9ARCARPS1 53.2 2.66E-02 33.4  3.34E-04 447  4.47E-02 172 1.72E-02 562 5.62E-03 7.01 7.01E-04 1.27E-03 !
9ARCARPS2 475 2.38E-02 284  2.84E-04 425  4.25E-02 160 1.60E-02 551 5.51E-03 6.18 6.18E-04 1.20E-03 ‘

aU = Not detected; R = peak detected, but did not meet quantification criteria; E = exceeds calibrated linear range nseatdjlOtio dilution data.
bNote: The number at the beginning of each sample ID indicates the month in which that sample was collected; i.e., 6 3ulyn® =7August, 9 = September.
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Table 6-28. Concentration (ng/g fresh wt.) of Organochlorine Pesticides in Whole-Body Fish
(Carp and Carp Suckers) Collected from Cochiti and Abiquiu Reservoird

Hexachloro-
Sample IDP benzene Alpha HCH Beta HCH GammaHCH Heptachlor Aldrin Oxychlordane

trans-Chlordane

Cochiti Reservoir
Common Carp:

6CRCARP1 1.32 0.260 U 0.166 U U 0.549
6CRCARP2 1.43 0.263 U 0.141 U U 0.605
6CRCARP3 0.682 0.147 U 0.148 U U U
Carp Sucker:

7CRCARP1S 1.21 0.229 U 0.131 1.05 U 0.400
7CRCARP2S 0.878 0.168 U 0.337 0.184 0.151 0.777
7CRCARP3S 0.798 0.191 U 0.154 0.317 U 0.647
7CRCARP4S 1.18 0.176 U 0.189 U U U
7CRCARP5S 2.20 U U U U

Abiquiu Reservoir

Common Carp:

8CRCARP1 1.09 U U U U U
8CRCARP2 1.39 U U U U U
Carp Sucker:

8CRCARP3S 0.874 U U U U U U
8CRCARP4S 0.850 U U U U U U
8CRCARP5S 1.44 0.278 U 0.221 0.786 U 1.03
Common Carp:

9ARCARP1 0.415 0.115 U U U U U
9ARCARP2 0.671 U U U U U
9ARCARP3 0.150 U U U U U U
Carp Sucker:

9ARCARPS1 0.846 0.174 U U U U U
9ARCARPS2 1.380 0.220 U U U U U

5.64
6.94
0.483

5.29
4.03
3.36
1.82
4.71

5.20
491

2.25
3.16
4.62

0.296

0.319
0.543
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Table 6-28. Concentration (ng/g fresh wt.) of Organochlorine Pesticides in Whole-Body Fish
(Carp and Carp Suckers) Collected from Cochiti and Abiquiu Reservoird (Cont.)

Sample IDP  cis-Chlordane DDT DDD DDE trans-Nonachlor  cis-Nonachlor  Mirex

Cochiti Reservoir
Common Carp:

6CRCARP1 7.66 1.94 14.29 111.713 9.12 3.31 0.392
6CRCARP2 9.25 2.03 12.34 142.15 13.4 4.56 0.499
6CRCARP3 0.683 0.893 2.981 22.26 0.965 0.377 0.108

Carp Sucker:

7CRCARP1S 5.80 2.27 5.175 29.322 3.93 1.36 0.098
7CRCARP2S 5.55 4.03 5.64 44.468 5.22 1.58 0.0983
7CRCARP3S 3.65 1.39 4.648 21.696 3.35 1.21 0.0535
7CRCARP4S 2.16 3.03 7.07 47.612 2.40 0.970 0.192
7CRCARP5S 6.64 4.15 12.09 68.73 6.77 2.46 0.211

Abiquiu Reservoir

Common Carp:

8CRCARP1 7.79 4.06 11.5 100.504 7.19 3.00 0.302
8CRCARP2 6.35 3.79 7.48 46.312 4.45 1.95 0.146

Carp Sucker:

8CRCARP3S 2.88 2.746 5.161 21.149 3.11 1.13 0.0827
8CRCARP4S 3.44 1.771 4.779 16.911 3.56 1.21 u
8CRCARP5S 5.23 3.911 5.88 42.019 3.60 1.15 0.108

Common Carp:

9ARCARP1 0.378 0.523 0.4414 12.3675 0.565 0.300 0.136
9ARCARP2 0.661 0.835 0.884 32.421 1.47 0.678 0.239
9ARCARP3 U 0.343 0.128 8.66 0.280 0.106 0.152

Carp Sucker:
9ARCARPS1 0.822 2.171 1.187 25.914 1.97 0.823 0.231
9ARCARPS2 1.240 2.592 2.298 21.867 3.00 1.20 0.201
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Table 6-28. Concentration (ng/g fresh wt.) of Organochlorine Pesticides in Whole-Body Fish
(Carp and Carp Suckers) Collected from Cochiti and Abiquiu Reservoird (Cont.)

Alpha- Beta- Endo-

Endo- Endo- sulphan  Methoxy- Heptachlor
Sample IDP sulphan(l) Dieldrin  Endrin  sulphan (Il)  Sulphate chlor Delta HCH Epoxide
Cochiti Reservoir
Common Carp:
6CRCARP1 0.102 0.404 0.023 U 0.653 U U 0.121
6CRCARP2 0.129 0.380 0.018 0.065 0.528 U U 0.109
6CRCARP3 0.053 0.199 0.011 U 0.379 U U 0.069
Carp Sucker:
7CRCARP1S 0.165 0.364 0.028 U 0.965 U U 0.287
7CRCARP2S 0.089 0.324 U U 0.373 U U 0.160
7CRCARP3S 0.118 0.243 U U 0.783 U U 0.225
7CRCARP4S 0.146 0.350 0.018  0.08% 1.00 U U 0.146
7CRCARP5S
Abiquiu Reservoir
Common Carp:
8CRCARP1 U 0.28 U U 0.33 U U 0.20
8CRCARP2 0.10 0.26 U U 0.52 U U 0.21
Carp Sucker:
8CRCARP3S 0.14 0.26 U U 0.81 U U 0.25
8CRCARP4S 0.12 0.25 U U 0.94 U U 0.30
8CRCARP5S
Common Carp:
9ARCARP1 U 0.06 0.02 u 0.32 0.14 U 0.04
9ARCARP2 U 0.14 U U 0.24 u U 0.09
9ARCARP3 U 0.02 U U 0.05 u U u
Carp Sucker:
9ARCARPS1 U 0.24 0.04 U 0.70 U U 0.14
9ARCARPS2 0.16 0.37 U U 0.84 U U 0.23

aU = not detected; E = exceeds calibrated linear range, see dilution data; D = dilution data R = peak detected, but tid not mee

quantification criteria.

PNote: The number at the beginning of each sample ID indicates the month in which that sample was collected; i.e., 6 Julyn@ =7 =

August, 9 = September.
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Table 6-29. Radionuclide Concentrations in Overstory (OS) and Understory (US) Vegetation Collected Around the DARHT
Facility in 20007

Radionuclide
Sample 3H 905y toty 137cg 238py, 239,24(p, 241am
Location (pCi/mL) (pCilg dry) (png/g dry) (pCilg dry) (pCi/g dry) (pCilg dry) (pCilg dry)
North
oS 0.24 (0.44) 1.19 (0.24) 1.56 (0.08) -0.50 (1.34) -0.001 (0.001) 0.006 (0.002) 0.006 (0.003)
us 0.15 (0.43) 1.80 (0.44) 0.54 (0.04) 0.07 (0.13) 0.003 (0.002) 0.002 (0.002) 0.007 (0.012)
East
oS 0.33 (0.44) 0.12 (0.22) 0.04 (0.02) -0.16 (0.76)  0.000 (0.001) 0.000 (0.001) 0.001 (0.001)
us 0.06 (0.42) 1.65 (0.40) 2.13 (0.10) 0.13 (0.06) -0.001 (0.001) 0.003 (0.001) -0.018 (0.051)
South
oS 0.24 (0.44) 2.78 (0.33) 1.03 (0.06) 0.11 (0.25) -0.000 (0.002) 0.003 (0.002) 0.003 (0.003)
us 0.15 (0.43) 0.95 (0.38) 0.53 (0.04) -0.17 (0.49) -0.001 (0.001) 0.001 (0.001) 0.001 (0.001)
West
oS -0.03 (0.41) 2.42 (0.34) 0.29 (0.03) 0.00 (0.51) 0.002 (0.001) 0.003 (0.001) -0.001 (0.001)
us -0.03 (0.41) 0.84 (0.39) 0.54 (0.04) 0.00 (0.37) 0.002 (0.001) 0.004 (0.001) -0.002 (0.022)
RBGP
oS 0.063 (0.64) 2.08 (0.32) 0.373 (0.040) 0.39 (0.59) 0.001 (0.001) 0.002 (0.001) 0.005 (0.002)
us 0.287 (0.66) 2.08 (0.39) 0.240 (0.027) 0.23 (0.47) 0.001 (0.001) 0.003 (0.002) 0.004 (0.002)
BSRL®
oS 1.02 8.03 1.97 1.33 0.028 0.006 0.016
us 0.99 4.75 2.89 0.98 0.004 0.013 0.011

aSee Figure 6-3 for locations of sample sites.
PRBG is the mean background concentration for samples from Embudo, Cochiti, and Jemez collected in 1999 (Fresquez anO@dnzales 2
CBSRL is the Baseline Statistical Reference Level (Fresquez et al., 2001b).
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Table 6-30. Total Trace Element Concentrationspg/g dry) in Overstory (OS) and Understory (US) Vegetation
Collected Around the DARHT Facility in 2000*

Location Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se T
North

oS 1.00 14C 580 0.10 050 050 84 00% 1.00 27 0.2 21C¢ 0.2°

us 1.0 08¢ 440 016 05 050 23 0.0® 100 1.6 0.2 200 0.2°
East

oS 1.00 08C 180 0.10 050 050 34 00% 10 16 0.2 09C¢ 0.2°

us 1.0 04C 450 056 050 1.60 76 008 27 1.8 0.8 2.09 0.7
South

oS 1.00 2.0C 280 010 050 050 29 00% 100 26 0.2 160 0.2°

us 1.0 0.7¢ 220 016 05 050 59 0.0® 100 0.7 0.2 200 0.2°
West

oS 1.00 05C 200 0.10 050 050 26 00% 1.00 45 0.2 1.4C 0.2°

us 1.0 20 380 016 05 050 7.9 0.0® 100 3.7 0.2 1.7¢ 0.2°
RBG

o¢ 0.13 0.1 325 0.06 0.13 0.63 0.05 110 04 020 020 05
use 0.13 0.1 69.0 0.06 0.25 0.63 48 005 110 07 020 020 05
BSRLf

oS 1.03 028 679 013 056 1.00 460 0.06 495 6.10 855 0.35 0.27
us 111 028 820 012 056 077 124 0.09 558 319 854 0.27 0.27

aSee Figure 6-3 for locations of sample sites.
PLess than values are reported as one-half the detection limit.

CAnalyses that were found to have a strong positive bias resulting from analytical problems and were not used in these
calculations.
dOverstory vegetation samples were not collected in 2000; overstory RBG samples were collected in 1996
(Fresquez et al., 1997c).
eUnderstory vegetation samples were not collected in 2000; understory RBG samples were collected in 1996
(Fresquez et al., 1997c).
fBSRL is the Baseline Statistical Reference Level (Fresquez et al., 2001b).
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Table 6-31. Radionuclide Concentrations in Raccoons Collected
from On-Site and Perimeter Locations during 2000 (before fire)

Tissue On-Site Perimeter
Radionuclide (TA-54) (Los Alamos) RSR2
Muscle

238py (pCilg ash)  0.0053 (0.00$5) 0.0000 (0.0007) 0.0014
239y (pCilg ash) ~ 0.0010 (0.0009)  0.0002 (0.0006) 0.0014

05y (pCilg ash) -252 (1.55) -0.81 (1.06) 1.3
oty (ug/g ash) 0.03 (0.01) 0.03 (0.01) 0.05
3H (pCi/mL) 10.20 (1.20) -0.17 (0.45) 0.73
137cs (pCilg ash) 1.99 (0.34) 0.23 (0.18) 0.59
241Am (pCi/g ash) —0.001 (0.001) -0.004 (0.017) 0.03
Bone

238py (pCilg ash)  —0.0001 (0.0007)  —0.0001 (0.0008) 0.0015
239y (pCilg ash) ~ 0.0014 (0.0010)  0.0015 (0.0008) 0.0031

05y (pCilg ash) 3.04 (0.76) 1.03 (1.11) 3.3
oty (ug/g ash) 0.03 (0.01) 0.02 (0.01) 0.04
3H (pCi/mL) 10.10 (1.20) -0.04 (0.46) 0.88
137Cs (pCilg ash)  —0.03  (0.20) -0.02 (0.11) 0.20
241Am (pCil/g ash) —0.001 (0.001) -0.003 (0.005) 0.01

2Regional Statistical Reference Level; this is the upper-limit background
concentration (mean + 2 std dev) based on present (perimeter) data.

b(x1 counting uncertainty); values are the uncertainty of the analytical results at
the 65% confidence level.

¢See Appendix B for an explanation of the presence of negative values.
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Figure 6-1. Off-site regional (top) and perimeter and on-site (bottom) Laboratory soil sampling locations.
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Fig. 6-6. Adult chorus frog.

Fig. 6-7. Chorus frog collection location — Canjillon, New Mexico.
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Standards for Environmental Contaminants

Throughout this report, we compare concentrations
of radioactive and chemical constituents in air and

The EDE is the hypothetical whole-body dose that
would result in the same risk of radiation-induced

water samples with pertinent standards and guidelines cancer or genetic disorder as a given exposure to an

in regulations of federal and state agencies. No com-
parable standards for soils, sediments, or foodstuffs
are available. Los Alamos National Laboratory

(LANL or the Laboratory) operations are conducted in
accordance with directives for compliance with envi-

individual organ. It is the sum of the individual organ
doses, weighted to account for the sensitivity of each
organ to radiation-induced damage. The weighting
factors are taken from the recommendations of the
ICRP. The EDE includes doses from both internal and

ronmental standards. These directives are contained inéxternal exposure.

Department of Energy (DOE) Orders 5400.1, “Gen-
eral Environmental Program;” 5400.5, “Radiation
Protection of the Public and the Environment;”
5480.1, “Environmental Protection, Safety, and Health
Protection Standards;” 5480.11, “Requirements for
Radiation Protection for Occupational Workers;”
5484.1, “Environmental Radiation Protection, Safety,
and Health Protection Information Reporting Require-
ments,” Chap. Ill, “Effluent and Environmental Moni-
toring Program Requirements,” and 231.1, “Environ-
mental Safety and Health Reporting.”

Radiation Standards.DOE regulates radiation
exposure to the public and the worker by limiting the
radiation dose that can be received during routine
Laboratory operations. Because some radionuclides
remain in the body and result in exposure long after
intake, DOE requires consideration of the dose com-
mitment caused by inhalation, ingestion, or absorption
of such radionuclides. This evaluation involves inte-
grating the dose received from radionuclides over a
standard period of time. For this report, 50-yr dose
commitments were calculated using the DOE dose
factors from DOE 1988a and DOE 1988b. The dose
factors DOE adopted are based on the recommenda-
tions of Publication 30 of the International Commis-
sion on Radiological Protection (ICRP 1988).

In 1990, DOE issued Order 5400.5, which finalized
the interim radiation protection standard (RPS) for the
public (NCRP 1987)TableA-1 lists currently appli-
cable RPSs, now referred to as public dose limits
(PDLs), for operations at the Laboratory. DOE’s com-
prehensive PDL for radiation exposure limits the ef-
fective dose equivalent (EDE) that a member of the
public can receive from DOE operations to 100 mrem
per year. The PDLs and the DOE dose factors are
based on recommendations in ICRP (1988) and the
National Council on Radiation Protection and Mea-
surements (NCRP 1987).
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Radionuclide concentrations in air or water are
compared to DOE’s Derived Concentration Guides
(DCGSs) to evaluate potential impacts to members of
the public. The DCGs for air are the radionuclide
concentrations in air that, if inhaled continuously for
an entire year, would give a dose of 100 mrem. Simi-
larly, the DCGs for water are those concentrations in
water that if consumed at a maximum rate of 730 liters
per year, would give a dose of 100 mrem per year.
Derived air concentrations (DACs) were developed
for protection of workers and are the air concentra-
tions that, if inhaled throughout a “work year,” would
give the limiting allowed dose to the work&able
A-2 shows the DCGs and DACs.

In addition to DOE standards, in 1985 and 1989,
the EPA established the National Emission Standards
for Emissions of Radionuclides Other than Radon
from Department of Energy Facilities, 40 CFR 61,
Subpart H. This regulation states that emissions of
radionuclides to the ambient air from Department of
Energy facilities shall not exceed those amounts that
would cause any member of the public to receive in
any year an effective dose equivalent of 10 mrem/yr.
DOE has adopted this dose limiiapleA-1). This
dose is calculated at the location of a residence,
school, business or office. In addition, the regulation
requires monitoring of all release points that can pro-
duce a dose of 0.1 mrem to a member of the public. A
complete listing a 40 CFR 61 Subpart H is available in
ESH-17 2000.

Nonradioactive Air Quality Standards. Table
A-3 shows federal and state ambient air quality stan-
dards for nonradioactive pollutants.

National Pollutant Discharge Elimination
System.TableA-4 presents a summary of the outfalls,
the types of monitoring required under National Pol-
lutant Discharge Elimination System (NPDES), and
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the limits established for sanitary and industrial
outfalls. TableA-5 presents NPDES annual water
quality parameters for all outfalls.

Drinking Water Standards. For chemical con-
stituents in drinking water, regulations and standards
are issued by the Environmental Protection Agency
(EPA) and adopted by the New Mexico Environment
Department (NMED) as part of the New Mexico
Drinking Water RegulationsTableA-6) (NMEIB
1995). EPA's secondary drinking water standards,
which are not included in the New Mexico Drinking
Water Regulations and are not enforceable, relate to
contaminants in drinking water that primarily affect
aesthetic qualities associated with public acceptance
of drinking water (EPA 1989b). There may be health
effects associated with considerably higher concentra-
tions of these contaminants.

Radioactivity in drinking water is regulated by EPA
regulations contained in 40 CFR 141 (EPA 1989b) and
New Mexico Drinking Water Regulations, Sections
206 and 207 (NMEIB 1995). These regulations pro-
vide that combined radium-226 and radium-228 may
not exceed 5 pCi per liter. Gross alpha activity (in-
cluding radium-226, but excluding radon and ura-
nium) may not exceed 15 pCi per liter.

A screening level of 5 pCi per liter for gross alpha
is established to determine when analysis specifically
for radium isotopes is necessary. In this report, pluto-
nium concentrations are compared with both the EPA
gross alpha standard for drinking wat&alfleA-6)
and the DOE guides calculated for the DCGs appli-
cable to drinking watefT@bleA-2).
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For man-made beta- and photon-emitting radionu-
clides, EPA drinking water standards are limited to
concentrations that would result in doses not exceed-
ing 4 mrem per year, calculated according to a
specified procedure. In addition, DOE Order 5400.5
requires that persons consuming water from DOE-
operated public water supplies do not receive an EDE
greater than 4 mrem per year. DCGs for drinking
water systems based on this requirement are in
Table A-2

Surface Water Standards.Concentrations of
radionuclides in surface water samples may be com-
pared to either the DOE DCGBapleA-2) or the New
Mexico Water Quality Control Commission
(NMWQCC) stream standard, which references the
state’s radiation protection regulations. However, New
Mexico radiation levels are in general two orders of
magnitude greater than DOE’s DCGs for public dose,
so only the DCGs will be discussed here. The concen-
trations of nonradioactive constituents may be com-
pared with the NMWQCC Livestock Watering and
Wildlife Habitat stream standards (NMWQCC 1995).
(SeeTablesA-7 andA-8.) The NMWQCC groundwa-
ter standards can also be applied in cases where dis-
charges may affect groundwater.

Organic Analysis of Surface and Ground-
waters: Methods and AnalytesOrganic analyses of
surface waters, groundwaters, and sediments are made
using SW-846 methods as showrTableA-9. This
table shows the number of analytes included in each
analytical suite. The specific compounds analyzed in
each suite are listed fablesA-10 throughA-13.
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Table A-1. Department of Energy Public Dose Limits for External and Internal Exposures

Effective Dose Equivalent at Point of
Maximum Probable Exposure

Exposure of Any Member of the Publi®

All Pathways 100 mrem/yt
Air Pathway Onlyd 10 mrem/yr
Drinking Water 4 mrem/yr

Occupational Exposure
Stochastic Effects 5 rem (annual EDg

Nonstochastic Effects

Lens of eye 15 rem (annual EBE

Extremity 50 rem (annual ECE

Skin of the whole body 50 rem (annual EE

Organ or tissue 50 rem (annual EE
Unborn Child

Entire gestation period 0.5 rem (annual EPE

aAs used by DOE, effective dose equivalent (EDE) includes both the EDE from external radiation
and the committed EDE to individual tissues from ingestion and inhalation during the calendar
year.

bIn keeping with DOE policy, exposures must be limited to as small a fraction of the respective
annual dose limits as practicable. DOE’s public dose limit (PDL) applies to exposures from
routine Laboratory operation, excluding contributions from cosmic, terrestrial, and global fallout;
self-irradiation; and medical diagnostic sources of radiation. Routine operation means normal,
planned operation and does not include actual or potential accidental or unplanned releases.
Exposure limits for any member of the general public are taken from DOE Order 5400.5 (DOE
1990). Limits for occupational exposure are taken from 10 CFR 835, Occupational Radiation
Protection.

cUnder special circumstances and subject to approval by DOE, this limit on the EDE may be
temporarily increased to 500 mrem/yr, provided the dose averaged over a lifetime does not exceed
the principal limit of 2100 mrem per year.

dThis level is from EPA's regulations issued under the Clean Air Act, (40 CFR 61, Subpart H) (EPA
1989a).

®Annual EDE is the EDE received in a year.
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Table A-2. Department of Energy’s Derived Concentration Guides for Water and Derived Air
Concentrations®

DCGs for Water DCGs for DCGs for DACs for
Ingestion in Drinking Water Air Inhalation Occupational
Uncontrolled Systems by the Public Exposure
Nuclide f,0 Areas (pCi/L) (pCi/L) (uCi/mL) Class®  (uCi/mL)
3H — 2,000,000 80,000 x10" — 2 X 105¢
Be 5% 103 1,000,000 40,000 X108 Y 8 x 10
89Sr 2% 10° 20,000 800 ¥ 1010 Y 6% 108
90gyb 1%x10°6 1,000 40 9x 10712 Y 2%x10°9
137Cs 1x10° 3,000 120 4x 10710 D 7%108
234y 5% 102 500 20 9x 1014 Y 2x101
23y 5% 102 600 24 1x 1013 Y 2x101
238y 5% 102 600 24 1% 10713 Y 2x101
238py 1% 103 40 1.6 3x 1014 w 3x1012
239pp 1%x103 30 1.2 2% 10714 w 2% 1012
240py 1% 103 30 1.2 2% 10714 w 2% 1012
241Am 1%x103 30 1.2 2% 10714 w 2% 1012

aGuides for uncontrolled areas are based on DOE’s public dose limit for the general public (DOE 1990); those for
occupational exposure are based on radiation protection standards in 10 CFR 835. Guides apply to concentra-
tions in excess of those occurring naturally or that are due to worldwide fallout.

bGastrointestinal tract absorption factorg énd lung retention classes (Class) are taken from ICRP30 (ICRP
1988). Codes: Y =year, D = day, W = week.

CTritium in the HTO form.
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Table A-3. National (40 CFR 50) and New Mexico (20 NMAC 2.3) Ambient Air Quality Standards

Averaging New Mexico Federal Standards
Pollutant Time Unit Standard Primary Secondary
Sulfur dioxide Annual ppm 0.02 0.030
24 hours ppm 0.10 0.%4
3 hours ppm 05
Hydrogen sulfide 1 hour ppm 0.01¢
Total reduced sulfur 1/2 hour ppm 0.00%
Total Suspended Annual ug/me 60 50 50
Particulates 30 days ug/me 90
7 days ug/me 110
24 hours ug/md 150
PM, C Annual ug/me 50 50
24 hours ug/me 150 150
PM, A Annual pg/m? 15° 15°
24 hours ug/me 65° 65°
Carbon monoxide 8 hours ppm 8.7 bog
1 hour ppm 13.1 35
Ozoné 1 hour ppm 0.12 0.12
8 hours ppm 0.08 0.08
Nitrogen dioxide Annual ppm 0.05 0.053 0.053
24 hours ppm 0.10
Lead and lead compounds Calendar quarter  pg/m? 1.5 1.5

aNot to be exceeded in a calendar year.

bNot to be exceeded more than once in a calendar year.

CParticles<10 um in diameter.

dparticles<2.5pum in diameter.

eApplicable when the EPA approves changes to the NM State Implementation Plan.

f As the result of a May 14, 1999, court ruling, EPA does not have the authority to implement the eight-hour ozone
standard. Currently, LANL must meet the one-hour ozone standard. EPA has appealed the court decision.
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Table A-4. Limits Established by National Pollutant Discharge Elimination System Permit No. NM0028355
for Sanitary and Industrial Outfall Discharges for 2000

Permit Daily Daily
Discharge Category Parameter Average Maximum
Sanitary
13S TA-46 SWS BOP concentration 30 mg/L 45 mg/L
Facility loading limit 100 Ib/day N/A
TSS concentration 30 mg/L 45 mg/L
loading limit 100 Ib/day N/A
Fecal coliform
bacterid 500 colonies/100 mL 500 colonies/100 mL
pH 6.0-9.0 s.u. 6.0-9.0 s.u.
Flowe Report Report
Discharge Number Sampling Permit Daily Daily Unit of
Category of Outfalls Frequency Parameter Average  Maximum  Measurement
Industrial
001 Power 1 Monthly TSS 30 100 mg/L
Plant Free available GL 0.2 0.5 mg/L
pH 6.0-9.0 6.0-9.0 S.u.
02A Boiler 1 Every 3 months TSS 30 100 mg/L
Blowdown Total Fe 10 40 mg/L
Total Cu 1.0 1.0 mg/L
Total P 20 40 mg/L
Sulfite 35 70 mg/L
Total Cr 1.0 1.0 mg/L
pH 6.0-9.0 6.0-9.0 S.u.
03A Treated 16 Every 3 months TSS 30 100 mg/L
Cooling Water Free available ClI 0.2 0.5 mg/L
Total P 20 40 mg/L
Total As 0.04 0.04 mg/L
pH 6.0-9.0 6.0-9.0 S.u.
04A Noncontact 13 Every 3 months pH 6.0-9.0 6.0-9.0 S.u.
Cooling Water Total residual GL Report Report mg/L
051 Radioactive 1 Variable: weekly COD 94 156 Ib/day
Liquid Waste to monthly TSS 18.8 62.6 Ib/day
Treatment Facility Total Cd 0.06 0.30 Ib/day
(TA-50) Total Cr 0.19 0.38 Ib/day
Total Cu 0.63 0.63 Ib/day
Total Fe 1.0 2.0 Ib/day
Total Pb 0.06 0.15 Ib/day
Total Hg 0.003 0.09 Ib/day
Total Zn 0.62 1.83 Ib/day
TTON 1.0 1.0 mg/L
Total Nff Report Report mg/L
Total Nf Report Report mg/L
Nitrate-Nitrate
as N Report Report mg/L
Ammonia (as N) Report Report mg/L
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Table A-4. (Cont.)

Discharge Number Sampling Permit Daily Daily Unit of
Category of Outfalls Frequency Parameter Average  Maximum  Measurement
051 (Cont.) pH 6.0-9.0 6.0-9.0 s.u.
COD 125 125 mg/L
Total Cd 0.2 0.2 mg/L
Total Cr 5.1 5.1 mg/L
Total Cu 1.6 1.6 mg/L
Total Pb 0.4 0.4 mg/L
Total Zn 95.4 95.4 mg/L
226Ra anck28Ra 30.0 30.0 pCi/L
05A High 2 Every 3 months Oil & Grease 15 15 mg/L
Explosive COD 125 125 mg/L
Wastewater TSS 30.0 45.0 mg/L
pH 6.0-9.0 6.0-9.0 S.u.
06A Photo 1 Every 3 months Total Ag 0.5 1.0 mg/L
Wastewater pH 6.0-9.0 6.0-9.0 s.u.

aBiochemical oxygen demand.
bNot applicable.

CTotal suspended solids.
d|_ogarithmic mean.

eDischarge volumes are reported to EPA but are not subject to limits.
fConcentrations are reported to EPA but are not subject to limits.

9Chemical oxygen demand.
hTotal toxic organics.

Note: Sampling frequency for the sanitary outfall varies from once a week to once every three months, depending

on the parameter.

Table A-5. Annual Water Quality Parameters Established by National Pollutant Discharge Elimination
System Permit No. NM0028355 for Sanitary and Industrial Outfall Discharges for 2000

Discharge Number Sampling Permit Daily Daily Unit of
Category of Outfalls Frequency Parameter Average  Maximum  Measurement
All Outfall 36 Annually Total Al 5.0 5.0 mg/L
Categories: Total As 0.04 0.04 mg/L
Annual Water Total B 5.0 5.0 mg/L
Quality Total Cd 0.2 0.2 mg/L
Parameters Total Cr 5.1 5.1 mg/L
Total Co 1.0 1.0 mg/L
Total Cu 1.6 1.6 mg/L
Total Pb 0.4 0.4 mg/L
Total Hg 0.01 0.01 mg/L
Total Se 0.05 0.05 mg/L
Total V 0.1 0.1 mg/L
Total Zn 95.4 95.4 mg/L
226Ra and??®Ra 30.0 30.0 pCi/L
3H2 3,000,000 3,000,000 pCi/L
aWhen accelerator produced.
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Table A-6. Safe Drinking Water Act Maximum Contaminant Levels in the
Water Supply for Radiochemicals, Inorganic Chemicals, and Microbio-

logical Constituents

Contaminants Level
Radiochemical: Maximum Contaminant Level
Gross alpha 15 pCi/L
Gross beta & photon 4 mrem/yr
226Ra &228Ra 5 pCi/L
U 30pug/L?
Radon 300/4000 pCiAL
Screening Level
Gross alpha 5 pCi/lL
Gross beta 50 pCi/L

Inorganic Chemical:
Primary Standards

Asbestos
As

Ba

Be

Cd

CN

Cr

F

Hg

Ni

NO; (as N)
NO, (as N)
SO,

Se

Sb

TI

Pb

Cu

Secondary Standards
Cl

Cu

Fe

Mn

Zn

Total Dissolved Solids
pH

Microbiological:

Presence of total coliforms
Presence of fecal coliforms

or Escherichia coli

Maximum Contaminant Level (mg/L)

7 million fibers/(longer than 1qum)
0.0%
2
0.004
0.005
0.2
0.1
4
0.002
0.1
10
1
500
0.05
0.006
0.002
Action Levels (mg/L)
0.015
1.3
hg/l)
250
1
0.3
0.05
5
500
6.5-8.5

Maximum Contaminant Level
5% of samples/month
No coliform-positive repeat
samples following a fecal
coliform-positive sample

agffective December 2003.

bRadon standard is 4000 pCi/L with an approved state Multimedia Mitigation
program and 300 pCi/L in states without an approved program.

¢Proposed standard. Scheduled for revision in 2001.

4The proposed MCL for sulfate was suspended by the EPA on August 6, 1996.
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Table A-7. Livestock Watering Standards

Livestock Contaminant Concentration
Dissolved Al 5 mg/L
Dissolved As 0.2 mg/L
Dissolved B 5 mg/L
Dissolved Cd 0.05 mg/L
Dissolved Cr 1 mg/L
Dissolved Co 1 mg/L
Dissolved Cu 0.5 mg/L
Dissolved Pb 0.1 mg/L
Total Hg 0.01 mg/L
Dissolved Se 0.05mg/L
Dissolved V 0.1 mg/L
Dissolved Zn 25 mg/L
226Ra and?2%Ra 30 pCi/L
3H 20,000 pCi/L
Gross alpha 15 pCi/L

ANMWQCC 1995.

Table A-8. Wildlife Habitat Stream Standards?

The following narrative standard shall apply:

1. Except as provided below in Paragraph 2 of this section, no discharge shall contain any substance, including,
but not limited to selenium, DDT, PCBs, and dioxin, at a level which, when added to background concentra-
tions, can lead to bioaccumulation to toxic levels in any animal species. In the absence of site-specific
information, this requirement shall be interpreted as establishing a stream standagdoef Hter for total
recoverable selenium and of 0.1 per liter for total mercury.

2.  The discharge of substances that bioaccumulate in excess of levels specified above in Paragraph 1 is allowed
if, and only to the extent that, the substances are present in the intake waters which are diverted and utilized
prior to discharge, and then only if the discharger utilizes best available treatment technology to reduce the
amount of bioaccumulating substances which are discharged.

3.  Discharges to waters which are designated for wildlife habitat uses, but not for fisheries uses, shall not
contain levels of ammonia or chlorine in amounts which reduce biological productivity and/or species
diversity to levels below those which occur naturally and in no case shall contain chlorine in excess of 1 mg
per liter nor ammonia in excess of levels that can be accomplished through best reasonable operating
practices at existing treatment facilities.

4.  Adischarge which contains any heavy metal at concentrations in excess of the concentrations set forth in
Section 3101.J.1 of these standards shall not be permitted in an amount, measured by total mass, which
exceeds by more than 5% the amount present in the intake waters which are diverted and utilized prior to the
discharge, unless the discharger has taken steps (an approved program to require industrial pretreatment or a
corrosion program) appropriate to reduce influent concentration to the extent practicable.

AINMWQCC 1995.
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Table A-9. Organic Analytical Methods

SW-846 Number of
Test Method Compounds
\olatiles 624, 8260B 68
Semivolatiles 625, 8270C 69
PCB? 608, 8082, 8081 8
HEDP 8330 14

apolychlorinated biphenyls.
bHigh explosives.

Table A-10. Volatile Organic Compounds

Analytes

Limit of Quantitation

Water
(bo/L)

1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,1-Dichloropropene
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropane
1,4-Dichlorobenzene
2,2-Dichloropropane
2-Butanone
2-Chloroethylvinyl ether
2-Chlorotoluene
2-Hexanone
4-Chlorotoluene
4-1sopropyltoluene
4-Methyl-2-pentanone
Acetone

Acrolein

Acrylonitrile

Benzene

1
1

[

'—\
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=
= O

Environmental Surveillance at Los Alamos during 2000



Appendix A

Table A-10. Volatile Organic Compounds (Cont.)

Limit of Quantitation

Water
Analytes (Hg/L)
Bromobenzene 1
Bromochloromethane 1
Bromodichloromethane 1
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropylene
Dibromochloromethane
Dibromomethane
Dichlorodifluoromethane
Ethylbenzene
Hexachlorobutadiene
lodomethane
Isopropylbenzene
m,p-Xylenes
Methylene chloride
Naphthalene
n-Butylbenzene
n-Propylbenzene
0-Xylene
sec-Butylbenzene
Styrene
tert-Butylbenzene
Tetrachloroethylene
Toluene
Toluene-d8
trans-1,2-Dichloroethylene
trans-1,3-Dichloropropylene
Trichloroethylene
Trichlorofluoromethane
Trichlorotrifluoroethane
Vinyl chloride
Xylenes (total)

=
P O

H
PP PON L P RPR LR R
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w [ [N
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Table A-11. Semivolatile Organic Compounds

Limit of Quantitation

Water Sediments
Analytes (Lg/L) (mg/kg)
1,2,4-Trichlorobenzene 10 0.33
1,2-Dichlorobenzene 10 0.33
1,2-Diphenylhydrazine 10 0.33
1,3-Dichlorobenzene 10 0.33
1,4-Dichlorobenzene 10 0.33
2,4,5-Trichlorophenol 10 0.33
2,4,6-Trichlorophenol 10 0.33
2,4-Dichlorophenol 10 0.33
2,4-Dimethylphenol 10 0.33
2,4-Dinitrophenol 20 0.67
2,4-Dinitrotoluene 10 0.33
2,6-Dinitrotoluene 10 0.33
2-Chloronaphthalene 1 0.03
2-Chlorophenol 10 0.33
2-Methyl-4,6-dinitrophenol 10 0.33
2-Methylnaphthalene 1 0.03
2-Nitrophenol 10 0.33
2-Picoline 10 0.33
3,3"-Dichlorobenzidine 10 0.33
4-Bromophenylphenylether 10 0.33
4-Chloro-3-methylphenol 10 0.33
4-Chloroaniline 10 0.33
4-Chlorophenylphenylether 10 0.33
4-Nitrophenol 10 0.33
Acenaphthene 1 0.03
Acenaphthylene 1 0.03
Aniline 10 0.33
Anthracene 1 0.03
Benzidine 50 1.67
Benzo(a)anthracene 1 0.03
Benzo(a)pyrene 1 0.03
Benzo(b)fluoranthene 1 0.03
Benzo(ghi)perylene 1 0.03
Benzo(k)fluoranthene 1 0.03
Benzoic acid 20 0.67
Benzyl alcohol 10 0.33
bis(2-Chloroethoxy)methane 10 0.33
bis(2-Chloroethyl) ether 10 0.33
bis(2-Chloroisopropyl)ether 10 0.33
bis(2-Ethylhexyl)phthalate 10 0.03
Butylbenzylphthalate 10 0.33
Chrysene 1 0.03
Dibenzo(a,h)anthracene 1 0.03
Dibenzofuran 10 0.33

502 Environmental Surveillance at Los Alamos during 2000



Appendix A

Table A-11. Semivolatile Organic Compounds (Cont.)
Limit of Quantitation

Water Sediments
Analytes (Mg/L) (mg/kg)
Diethylphthalate 10 0.33
Dimethylphthalate 10 0.33
Di-n-butylphthalate 10 0.33
Di-n-octylphthalate 10 0.33
Fluoranthene 1 0.03
Fluorene 1 0.03
Hexachlorobenzene 10 0.33
Hexachlorobutadiene 10 0.33
Hexachlorocyclopentadiene 10 0.33
Hexachloroethane 10 0.33
Indeno(1,2,3-cd)pyrene 1 0.03
Isophorone 10 0.33
m-Nitroaniline 10 0.33
Naphthalene 1 0.03
Nitrobenzene 10 0.33
N-Methyl-N-nitrosomethylamine 10 0.33
N-Nitrosodiphenylamine 10 0.07
N-Nitrosodipropylamine 10 0.33
o-Nitroaniline 10 0.33
p-(Dimethylamino)azobenzene 10 0.33
Pentachlorophenol 10 0.33
Phenanthrene 1 0.03
Phenol 10 0.33
Pyrene 1 0.03
Pyridine 10 0.33

Table A-12. Polychlorinated Biphenyls
Limit of Quantitation
Water Sediments

Analytes (ug/L)  (mg/kg)

Aroclor 1016 0.5 0.003
Aroclor 1221 0.5 0.003
Aroclor 1232 0.5 0.003
Aroclor 1242 0.5 0.003
Aroclor 1248 0.5 0.003
Aroclor 1254 0.5 0.003
Aroclor 1260 0.5 0.003
Aroclor 1262 0.5 0.003
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Table A-13. High-Explosives Compounds

Limit of Quantitation

Water Sediments
Analytes (Ug/L (mg/kg)
1,3,5-Trinitrobenzene 0.105 0.08
2,4,6-Trinitrotoluene 0.105 0.08
2,4-Dinitrotoluene 0.105 0.08
2,6-Dinitrotoluene 0.105 0.08
2-Amino-4,6-dinitrotoluene  0.105 0.08
4-Amino-2,6-dinitrotoluene  0.105 0.08
HMX 0.105 0.08
Nitrobenzene 0.105 0.08
RDX 0.105 0.08
Tetryl 0.105 0.08
m-Dinitrobenzene 0.105 0.08
m-Nitrotoluene 0.105 0.08
o-Nitrotoluene 0.105 0.08
p-Nitrotoluene 0.105 0.08
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Units of Measurement

Throughout this report the International System of sometimes obtained that are lower than the minimum
Units (SI) or metric system of measurements has been detection limit of the analytical technique.

used, with some exceptions. For units of radiation Consequently, individual measurements can result in
activity, exposure, and dose, US Customary Units values of positive or negative numbers. Although a
(that is, curie [Ci], roentgen [R], rad, and rem) are negative value does not represent a physical reality, a
retained as the primary measurement because current valid long-term average of many measurements can be
standards are written in terms of these units. The obtained only if the very small and negative values are
equivalent Sl units are the becquerel (Bq), coulomb  included in the population calculations (Gilbert 1975).
per kilogram (C/kg), gray (Gy), and sievert (Sv), For individual measurements, uncertainties are
respectively. reported as one standard deviation. The standard
Table B-1presents prefixes used in this report to deviation is estimated from the propagated sources of
define fractions or multiples of the base units of analytical error.
measurements. Scientific notation is used in this Standard deviations for the station and group (off-
report to express very large or very small numbers. site regional, off-site perimeter, and on-site) means are
Translating from scientific notation to a more calculated using the following equation:

traditional number requires moving the decimal point
either left or right from the number. If the value given
is 2.0 103, the decimal point should be moved three
numbers (insert zeros if no numbers are given) to the
right of its present location. The number would then
read 2,000. If the value given is 20L0, the
decimal point should be moved five numbers to the
left of its present location. The result would be
0.00002.

Table B-2presents conversion factors for where
converting Sl units into US Customary Units.
Table B-3presents abbreviations for common .
measurements. G =samplei,

¢ = mean of samples from a given station or group, and

Data Handling of Radiochemical Samples _ : .
N = number of samples a station or group comprises.

Measurements of radiochemical samples require ) _ o
that analytical or instrumental backgrounds be This value is reported as one standard deviation
subtracted to obtain net values. Thus, net values are (19) for the station and group means.

Tables

Table B-1. Prefixes Used with SI (Metric) Units
Prefix Factor Symbol

mega 1 000 000 or £0

kilo 1 000 or 18

centi 0.01 or 167

milli 0.001 or 103

micro  0.000001 or I

nano 0.000000001 or 19

pico 0.000000000001 or 1

femto 0.000000000000001 or 18
atto 0.000000000000000001 or1®

QJ_“'CD'CBOXZ
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Table B-2. Approximate Conversion Factors for Selected Sl (Metric)

Units

to Obtain
Multiply SI (Metric) Unit by US Customary Unit
celsius {C) 9/5+ 32  fahrenheifF)
centimeters (cm) 0.39 inches (in.)
cubic meters (%) 35.3 cubic feet (&)
hectares (ha) 2.47 acres
grams (g) 0.035 ounces (0z)
kilograms (kg) 2.2 pounds (Ib)
kilometers (km) 0.62 miles (mi)
liters (L) 0.26 gallons (gal.)
meters (m) 3.28 feet (ft)
micrograms per granug/q) 1 parts per million (ppm)
milligrams per liter (mg/L) 1 parts per million (ppm)
square kilometers (kfn 0.386 square miles (R

Table B-3. Common Measurement Abbreviations and

Measurement Symbols

aCi attocurie

Bq becquerel

Btu/yr British thermal unit per year
Ci curie

cméls cubic centimeters per second
cpm/L counts per minute per liter
fCilg femtocurie per gram

ft foot

ft3/min cubic feet per minute

ft3/s cubic feet per second

kg kilogram

kg/h kilogram per hour

Ib/h pound per hour

lin ft linear feet

md/s cubic meter per second
uCi/L microcurie per liter

pCi/mL microcurie per milliliter
ua/g microgram per gram

pa/ microgram per cubic meter
mL milliliter

mm millimeter

pum micrometer

pumho/cm micro mho per centimeter
mCi millicurie

mg milligram

mR milliroentgen
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Table B-3. Common Measurement Abbreviations
and Measurement Symbols (Cont.)

m/s meters per second

mrad millirad

mrem millirem

mSv millisievert

nCi nanocurie

nCi/dry g nanocurie per dry gram

nCi/L nanocurie per liter

ng/m? nanogram per cubic meter

pCi/dry g picocurie per dry gram

pCi/g picocurie per gram

pCi/L picocurie per liter

pCi/m3 picocurie per cubic meter

pCi/mL picocurie per milliliter

pa/g picogram per gram

pg/m? picogram per cubic meter

PM;, small particulate matter (less than 10
pm diameter)

PM, 5 small particulate matter (less than 2.5
pm diameter)

R roentgen

s, SD oro standard deviation

S.u. standard unit

sq ft (f8) square feet

TU tritium unit

> greater than

< less than

> greater than or equal to

< less than or equal to

* plus or minus

approximately

Reference

Gilbert 1975: R. O. Gilbert, “Recommendations Concerning the Computation and Reporting of Counting
Statistics for the Nevada Applied Ecology Group,” Batelle Pacific Northwest Laboratories report
BNWL-B-368 (September 1975).
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Description of Technical Areas and Their Associated Programs

Locations of the technical areas (TAs) operated by the
Laboratory in Los Alamos County are shown in Figure
1-2. The main programs conducted at each of the
areas are listed in this Appendix.

TA-0: The Laboratory has about 180,000 sq ft of
leased space for training, support, architectural
engineering design, and unclassified research and
development in the Los Alamos town site and White
Rock. The publicly accessible Community Reading
Room and the Bradbury Science Museum are also
located in the Los Alamos town site.

TA-2, Omega Site: Omega West Reactor, an 8-MW

TA-9, Anchor Site East: At this site, fabrication
feasibility and physical properties of explosives are
explored. New organic compounds are investigated
for possible use as explosives. Storage and stability
problems are also studied.

TA-11, K Site: Facilities are located here for testing
explosives components and systems, including vibra-
tion testing and drop testing, under a variety of ex-
treme physical environments. The facilities are ar-
ranged so that testing may be controlled and observed
remotely and so that devices containing explosives or
radioactive materials, as well as those containing
nonhazardous materials, may be tested.

nuclear research reactor, is located here. It was placed

into a safe shutdown condition in 1993 and was
removed from the nuclear facilities list. The reactor
will be transferred to the institution for placement into
the decontamination and decommissioning (D&D)
program beginning in 2006.

TA-3, Core Area: The Administration Complex con-
tains the Director’s office, administrative offices, and
support facilities. Laboratories for several divisions
are in this main TA of the Laboratory. Other buildings
house central computing facilities, chemistry and

TA-14, Q Site: This dynamic testing site is used for
running various tests on relatively small explosive
charges for fragment impact tests, explosives
sensitivities, and thermal responses.

TA-15, R Site: This is the home of PHERMEX (the
pulsed high-energy radiographic machine emitting
x-rays), a multiple-cavity electron accelerator capable
of producing a very large flux of x-rays for weapons
development testing. It is also the site where DARHT
(the dual-axis radiographic hydrotest facility) is being

materials science laboratories, earth and space scienceconstructed. This site is also used for the investiga-

laboratories, physics laboratories, technical shops,
cryogenics laboratories, the main cafeteria, and the
Study Center. TA-3 contains about 50% of the
Laboratory’s employees and floor space.

TA-5, Beta Site: This site contains some physical
support facilities such as an electrical substation, test
wells, several archaeological sites, and environmental
monitoring and buffer areas.

TA-6, Two-Mile Mesa Site: The site is mostly
undeveloped and contains gas cylinder staging and
vacant buildings pending disposal.

TA-8, GT Site (or Anchor Site West): This is a

dynamic testing site operated as a service facility for
the entire Laboratory. It maintains capability in all
modern nondestructive testing techniques for ensuring
quality of material, ranging from test weapons compo-
nents to high-pressure dies and molds. Principal tools
include radiographic techniques (x-ray machines with
potentials up to 1,000,000 V and a 24-MeV betatron),
radioisotope techniques, ultrasonic and penetrant
testing, and electromagnetic test methods.

Environmental Surveillance at Los Alamos during 2000

tion of weapons functioning and systems behavior in
nonnuclear tests, principally through electronic re-
cordings.

TA-16, S Site: Investigations at this site include de-
velopment, engineering design, prototype manufac-
ture, and environmental testing of nuclear weapons
warhead systems. TA-16 is the site of the Weapons
Engineering Tritium Facility for tritium handled in
gloveboxes. Development and testing of high explo-
sives, plastics, and adhesives and research on process
development for manufacture of items using these and
other materials are accomplished in extensive

facilities.

TA-18, Pajarito Laboratory Site: This is a nuclear
facility that studies both static and dynamic behavior
of multiplying assemblies of nuclear materials. The
Category | quantities of special nuclear materials
(SNM) are used to support a wide variety of programs
such as Stockpile Management, Stockpile Steward-
ship, Emergency Response, Nonproliferation, Safe-
guards, etc. Experiments near critical are operated by
remote control using low-power reactors called criti-
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cal assemblies. The machines are housed in buildings photographic techniques. Investigations are also made

known as kivas and are used primarily to provide a
controlled means of assembling a critical amount of
fissionable material so that the effects of various
shapes, sizes, and configurations can be studied.
These machines are also used as a large-quantity
source of fission neutrons for experimental purposes.
In addition, this facility provides the capability to
perform hands-on training and experiments with SN
in various configurations below critical.

TA-21, DP Site: This site has two primary research

into various phenomenological aspects of explosives,
interactions of explosives, explosions involving other
materials, shock wave physics, equation state
measurements, and pulsed-power systems design.

TA-40, DF Site: This site is used in the development
of special detonators to initiate high-explosive sys-

v tems. Fundamental and applied research in support of

this activity includes investigating phenomena associ-
ated with the physics of explosives.

areas: DP West and DP East. DP West has been in the! A-41, W Site: Personnel at this site engage

D&D program since 1992, and six buildings have
been demolished. The programs conducted at DP
West, primarily in inorganic and biochemistry, were
relocated during 1997, and the remainder of the site
was scheduled for D&D in future years. DP East is a
tritium research site.

TA-22, TD Site: This site is used in the development
of special detonators to initiate high-explosive

systems. Fundamental and applied research in supporfn€tabolism, biochemistry,

of this activity includes investigating phenomena

primarily in engineering design and development of
nuclear components, including fabrication and
evaluation of test materials for weapons.

TA-43, Health Research Laboratory: This site is
adjacent to the Los Alamos Medical Center in the
town site. Research performed at this site includes
structural, molecular, and cellular radiobiology,
biophysics, mammalian radiobiology, mammalian
and genetics. The
Department of Energy Los Alamos Area Office is also

associated with initiating high explosives and research located within TA-43.

in rapid shock-induced reactions.

TA-28, Magazine Area A: This is an explosives
storage area.

TA-33, HP Site: An old, high-pressure, tritium-

TA-46, WA Site: This TA contains two facility
management units. Activities include applied photo-
chemistry research including the development of
technology for laser isotope separation and laser
enhancement of chemical processes. A new facility

handling facility located here is being phased out. An completed during 1996 houses research in inorganic

intelligence technology group and the National Radio
Astronomy Observatory’s Very Large Baseline Array
Telescope are located at this site.

TA-35, Ten Site: This site is divided into five facility
management units. Work here includes nuclear safe-

and materials chemistry. The Sanitary Wastewater
System Facility is located at the east end of this site.
Environmental management operations are also
located here.

TA-48, Radiochemistry Site: Laboratory scientists

guards research and development that are concerned and technicians perform research and development

with techniques for nondestructive detection, identifi-

(R&D) activities at this site on a wide range of

cation, and analysis of fissionable isotopes. Research chemical processes including nuclear and radiochem-

is also done on reactor safety, laser fusion, optical

istry, geochemistry, biochemistry, actinide chemistry,

sciences, pulsed-power systems, high-energy physics, and separations chemistry. Hot cells are used to

tritium fabrication, metallurgy, ceramic technology,
and chemical plating.

TA-36, Kappa Site: Phenomena of explosives, such

produce medical radioisotopes.

TA-49, Frijoles Mesa Site: This site is currently
restricted to carefully selected functions because of its

as detonation velocity, are investigated at this dynamic location near Bandelier National Monument and past

testing site.

TA-37, Magazine Area C: This is an explosives
storage area.

TA-39, Ancho Canyon Site: The behavior of
nonnuclear weapons is studied here, primarily by

510

use in high-explosive and radioactive materials
experiments. The Hazardous Devices Team Training
Facility is located here.

TA-50, Waste Management Site:This site is divided
into two facility management units, which include
managing the industrial liquid and radioactive liquid
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waste received from Laboratory technical areas and
activities that are part of the waste treatment
technology effort.

TA-51, Environmental Research Site: Research and
experimental studies on the long-term impact of
radioactive waste on the environment and types of

waste storage and coverings are performed at this site.

TA-52, Reactor Development Site:A wide variety

of theoretical and computational activities related to
nuclear reactor performance and safety are done at
this site.

TA-53, Los Alamos Neutron Science CenterThe
Los Alamos Neutron Science Center, including the
linear proton accelerator, the Manuel Lujan Jr.
Neutron Scattering Center, and a medical isotope
production facility is located at this TA. Also located
at TA-53 are the Accelerator Production of Tritium
Project Office, including the Low-Energy
Demonstration Accelerator, and R&D activities in
accelerator technology and high-power microwaves.

TA-54, Waste Disposal Site:This site is divided into
two facility management units for the radioactive solid
and hazardous chemical waste management and
disposal operations and activities that are part of the
waste treatment technology effort.

TA-55, Plutonium Facility Site: Processing of
plutonium and research on plutonium metallurgy are
done at this site.

TA-57, Fenton Hill Site: This site is located about 28
miles west of Los Alamos on the southern edge of the
Valles Caldera in the Jemez Mountains and was the
location of the Laboratory’s now decommissioned Hot
Dry Rock geothermal project. The site is used for the
testing and development of downhole well-logging
instruments and other technologies of interest to the
energy industry. The high elevation and remoteness of
the site make Fenton Hill a choice location for
astrophysics experiments. A gamma ray observatory is
located at the site.

TA-58: This site is reserved for multiuse
experimental sciences requiring close functional ties
to programs currently located at TA-3.

TA-59, Occupational Health Site: Occupational
health and safety and environmental management
activities are conducted at this site. Emergency
management offices are also located here.

Environmental Surveillance at Los Alamos during 2000

TA-60, Sigma Mesa: This area contains physical
support and infrastructure facilities, including the Test
Fabrication Facility and Rack Assembly and the
Alignment Complex.

TA-61, East Jemez Road:This site is used for
physical support and infrastructure facilities, including
the Los Alamos County sanitary landfill.

TA-62: This site is reserved for multiuse
experimental science, public and corporate interface,
and environmental research and buffer zones.

TA-63: This is a major growth area at the Laboratory
with expanding environmental and waste management
functions and facilities. This area contains physical
support facilities operated by Johnson Controls
Northern New Mexico.

TA-64: This is the site of the Central Guard Facility
and headquarters for the Laboratory Hazardous
Materials Response Team.

TA-66: This site is used for industrial partnership
activities.

TA-67: This is a dynamic testing area that contains
significant archeological sites.

TA-68: This is a dynamic testing area that contains
archeological and environmental study areas.

TA-69: This undeveloped TA serves as an
environmental buffer for the dynamic testing area.

TA-70: This undeveloped TA serves as an
environmental buffer for the high-explosives test area.

TA-71: This undeveloped TA serves as an
environmental buffer for the high-explosives test area.

TA-72: This is the site of the Protective Forces
Training Facility.

TA-73: This area is the Los Alamos Airport.

TA-74, Otowi Tract: This large area, bordering the
Pueblo of San lldefonso on the east, is isolated from
most of the Laboratory and contains significant
concentrations of archeological sites and an
endangered species breeding area. This site also
contains Laboratory water wells and future well fields.
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Related Websites

For more information on environmental topics at Los Alamos National Laboratory, access the
following Web sites:

http://lib-www.lanl.gov/pubs/la-13891.htm provides accedsrneironmental Surveillance at Los Alamos
during 2000

http://lib-www.lanl.gov/la-pubs/lalp-01-198.pdf provides accesdverview of Environmental Surveil-
lance at Los Alamos during 2000

http://www.lanl.gov reaches the Los Alamos National Laboratory Web site.

http://www.energy.gov reaches the national Department of Energy Web site.

http://labs.ucop.edu provides information on the three laboratories managed by the University of
California.

http://www.esh.lanl.gov/~AirQuality accesses LANL's Air Quality Group.

http://www.esh.lanl.gov/~esh18/ accesses LANL's Water Quality and Hydrology Group.

http://www.esh.lanl.gov/~esh19/ accesses LANL's Hazardous and Solid Waste Group.

http://www.esh.lanl.gov/%7Eesh20/ accesses LANL's Ecology Group.

http://erproject.lanl.gov provides information on LANL's Environmental Restoration Project.
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Glossary of Terms

activation products

albedo dosimeters

alpha particle

ambient air

aquifer

artesian well

background radiation

beta particle

biota

blank sample

blind sample

BOD

CAA

Radioactive products generated as a result of neutrons and other
subatomic particles interacting with materials such as air, construction
materials, or impurities in cooling water. These activation products are
usually distinguished, for reporting purposes, from fission products.

Albedo dosimeters are used to measure neutrons around TA-18. They use
a neutron-sensitive polyethylene phantom to capture neutron backscatter
to simulate the human body.

A positively charged particle (identical to the helium nucleus) composed
of two protons and two neutrons that are emitted during decay of certain
radioactive atoms. Alpha particles are stopped by several centimeters of
air or a sheet of paper.

The surrounding atmosphere as it exists around people, plants, and
structures. It is not considered to include the air immediately adjacent to
emission sources.

A saturated layer of rock or soil below the ground surface that can supply
usable quantities of groundwater to wells and springs. Aquifers can be a
source of water for domestic, agricultural, and industrial uses.

A well in which the water rises above the top of the water-bearing bed.

Ionizing radiation from sources other than the Laboratory. This radiation
may include cosmic radiation; external radiation from naturally occurring
radioactivity in the earth (terrestrial radiation), air, and water; internal
radiation from naturally occurring radioactive elements in the human
body; worldwide fallout; and radiation from medical diagnostic
procedures.

A negatively charged particle (identical to the electron) that is emitted
during decay of certain radioactive atoms. Most beta particles are
stopped by 0.6 cm of aluminum.

The types of animal and plant life found in an area.

A control sample that is identical, in principle, to the sample of interest,
except that the substance being analyzed is absent. The measured value
or signals in blanks for the analyte is believed to be caused by artifacts
and should be subtracted from the measured value. This process yields a
net amount of the substance in the sample.

A control sample of known concentration in which the expected values of
the constituent are unknown to the analyst.

Biochemical (biological) oxygen demand. A measure of the amount of
oxygen in biological processes that breaks down organic matter in water;
a measure of the organic pollutant load. It is used as an indicator of water
quality.

Clean Air Act. The federal law that authorizes the Environmental
Protection Agency (EPA) to set air quality standards and to assist state
and local governments to develop and execute air pollution prevention
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CERCLA

CFR

coc

contamination

controlled area

Ci

cosmic radiation

CWA

DOE

dose

EDE

maximum individual dose

and control programs.

Comprehensive Environmental Response, Compensation, and Liability
Act of 1980. Also known as Superfund, this law authorizes the federal
government to respond directly to releases of hazardous substances that
may endanger health or the environment. The EPA is responsible for
managing Superfund.

Code of Federal Regulations. A codification of all regulations
developed and finalized by federal agencies in the Federal Register.

Chain-of-Custody. A method for documenting the history and
possession of a sample from the time of collection, through analysis
and data reporting, to its final disposition.

(1) Substances introduced into the environment as a result of people’s
activities, regardless of whether the concentration is a threat to health
(see pollution). (2) The deposition of unwanted radioactive material
on the surfaces of structures, areas, objects, or personnel.

Any Laboratory area to which access is controlled to protect individuals
from exposure to radiation and radioactive materials.

Curie. Unit of radioactivity. One Ci equals 3.70 X 10'% nuclear
transformations per second.

High-energy particulate and electromagnetic radiations that originate
outside the earth’s atmosphere. Cosmic radiation is part of natural
background radiation.

Clean Water Act. The federal law that authorizes the EPA to set
standards designed to restore and maintain the chemical, physical, and
biological integrity of the nation’s waters.

US Department of Energy. The federal agency that sponsors energy
research and regulates nuclear materials used for weapons production.

A term denoting the quantity of radiation energy absorbed.

Effective dose equivalent. The hypothetical whole-body dose that
would give the same risk of cancer mortality and serious genetic
disorder as a given exposure but that may be limited to a few organs.
The effective dose equivalent is equal to the sum of individual organ
doses, each weighted by degree of risk that the organ dose carries. For
example, a 100-mrem dose to the lung, which has a weighting factor of
0.12, gives an effective dose that is equivalent to 100 X 0.12 =12
mrem.

CEDE: committed effective dose equivalent

TEDE: total effective dose equivalent

The greatest dose commitment, considering all potential routes of
exposure from a facility’s operation, to an individual at or outside the
Laboratory boundary where the highest dose rate occurs. It takes into
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account shielding and occupancy factors that would apply to a real
individual.

population dose The sum of the radiation doses to individuals of a population. It is
expressed in units of person-rem. (For example, if 1,000 people each
received a radiation dose of 1 rem, their population dose would be
1,000 person-rem.)

whole body dose A radiation dose commitment that involves exposure of the entire body
(as opposed to an organ dose that involves exposure to a single organ
or set of organs).

EA Environmental Assessment. A report that identifies potentially
significant environmental impacts from any federally approved or
funded project that may change the physical environment. If an EA
shows significant impact, an Environmental Impact Statement is

required.
effluent A liquid waste discharged to the environment.
EIS Environmental Impact Statement. A detailed report, required by

federal law, on the significant environmental impacts that a proposed
major federal action would have on the environment. An EIS must be
prepared by a government agency when a major federal action that will
have significant environmental impacts is planned.

emission A gaseous waste discharged to the environment.

environmental compliance The documentation that the Laboratory complies with the multiple
federal and state environmental statutes, regulations, and permits that
are designed to ensure environmental protection. This documentation
is based on the results of the Laboratory’s environmental monitoring
and surveillance programs.

environmental monitoring The sampling of contaminants in liquid effluents and gaseous
emissions from Laboratory facilities, either by directly measuring or by
collecting and analyzing samples in a laboratory.

environmental surveillance The sampling of contaminants in air, water, sediments, soils, food-
stuffs, and plants and animals, either by directly measuring or by
collecting and analyzing samples in a laboratory.

EPA Environmental Protection Agency. The federal agency responsible for
enforcing environmental laws. Although state regulatory agencies may
be authorized to administer some of this responsibility, EPA retains
oversight authority to ensure protection of human health and the
environment.

exposure A measure of the ionization produced in air by x-ray or gamma ray
radiation. (The unit of exposure is the roentgen.)

external radiation Radiation originating from a source outside the body.

gallery An underground collection basin for spring discharges.
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gamma radiation

GENII

gross alpha

gross beta

groundwater

H

half-life, radioactive

hazardous waste

hazardous waste
constituent

HSWA

hydrology

internal radiation

ionizing radiation

Short-wavelength electromagnetic radiation of nuclear origin that has
no mass or charge. Because of its short wavelength (high energy),
gamma radiation can cause ionization. Other electromagnetic radiation
(such as microwaves, visible light, and radiowaves) has longer
wavelengths (lower energy) and cannot cause ionization.

Computer code used to calculate doses from all pathways (air, water,
foodstuffs, and soil).

The total amount of measured alpha activity without identification of
specific radionuclides.

The total amount of measured beta activity without identification of
specific radionuclides.

Water found beneath the surface of the ground. Groundwater usually
refers to a zone of complete water saturation containing no air.

Tritium.

The time required for the activity of a radioactive substance to decrease
to half its value by inherent radioactive decay. After two half-lives,
one-fourth of the original activity remains (1/2 x 1/2), after three half-
lives, one-eighth (1/2 % 1/2 x 1/2), and so on.

Wastes exhibiting any of the following characteristics: ignitability,
corrosivity, reactivity, or yielding toxic constituents in a leaching test.
In addition, EPA has listed as hazardous other wastes that do not
necessarily exhibit these characteristics. Although the legal definition
of hazardous waste is complex, the term generally refers to any waste
that EPA believes could pose a threat to human health and the environ-
ment if managed improperly. Resource Conservation and Recovery
Act (RCRA) regulations set strict controls on the management of
hazardous wastes.

The specific substance in a hazardous waste that makes it hazardous
and therefore subject to regulation under Subtitle C of RCRA.

Hazardous and Solid Waste Amendments of 1984 to RCRA. These
amendments to RCRA greatly expanded the scope of hazardous waste
regulation. In HSWA, Congress directed EPA to take measures to
further reduce the risks to human health and the environment caused by
hazardous wastes.

The science dealing with the properties, distribution, and circulation of
natural water systems.

Radiation from a source within the body as a result of deposition of
radionuclides in body tissues by processes such as ingestion,
inhalation, or implantation. Potassium-40, a naturally occurring
radionuclide, is a major source of internal radiation in living
organisms. Also called self-irradiation.

Radiation possessing enough energy to remove electrons from the
substances through which it passes. The primary contributors to
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ionizing radiation are radon, cosmic and terrestrial sources, and
medical sources such as x-rays and other diagnostic exposures.

isotopes Forms of an element having the same number of protons in their nuclei
but differing in the number of neutrons. Isotopes of an element have
similar chemical behaviors but can have different nuclear behaviors.

* long-lived isotope - A radionuclide that decays at such a slow rate
that a quantity of it will exist for an extended period (half-life is
greater than three years).

» short-lived isotope - A radionuclide that decays so rapidly that a
given quantity is transformed almost completely into decay
products within a short period (half-life is two days or less).

LLW Low-level waste. The level of radioactive contamination in LLW is
not strictly defined. Rather, LLW is defined by what it is not. It does
not include nuclear fuel rods, wastes from processing nuclear fuels,
transuranic (TRU) waste, or uranium mill tailings.

MCL Maximum contaminant level. Maximum permissible level of a
contaminant in water that is delivered to the free-flowing outlet of the
ultimate user of a public water system (see Appendix A and Table A-6).
The MCLs are specified by the EPA.

MEI Maximally exposed individual. The average exposure to the popula-
tion in general will always be less than to one person or subset of
persons because of where they live, what they do, and their individual
habits. To try to estimate the dose to the MEI, one tries to find that
population subgroup (and more specifically, the one individual) that
potentially has the highest exposure, intake, etc. This becomes the
MEIL

mixed waste Waste that contains a hazardous waste component regulated under
Subtitle C of the RCRA and a radioactive component consisting of
source, special nuclear, or byproduct material regulated under the
federal Atomic Energy Act (AEA).

mrem Millirem. See definition of rem. The dose equivalent that is one-
thousandth of a rem.

NEPA National Environmental Policy Act. This federal legislation, passed in
1969, requires federal agencies to evaluate the impacts of their pro-
posed actions on the environment before decision making. One
provision of NEPA requires the preparation of an EIS by federal
agencies when major actions significantly affecting the quality of the
human environment are proposed.

NESHAP National Emission Standards for Hazardous Air Pollutants. These
standards are found in the CAA; they set limits for such pollutants as
beryllium and radionuclides.

nonhazardous waste Chemical waste regulated under the Solid Waste Act, Toxic Substances
Control Act, and other regulations, including asbestos, PCB, infectious
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NPDES

nuclide

outfall

PCB

PDL

perched groundwater

person-rem

PH

pollution

point source

ppb

ppm

wastes, and other materials that are controlled for reasons of health,
safety, and security.

National Pollutant Discharge Elimination System. This federal
program, under the Clean Water Act, requires permits for discharges
into surface waterways.

A species of atom characterized by the constitution of its nucleus. The
nuclear constitution is specified by the number of protons, number of
neutrons, and energy content—or alternately, by the atomic number,
mass number, and atomic mass. To be a distinct nuclide, the atom must
be capable of existing for a measurable length of time.

The location where wastewater is released from a point source into a
receiving body of water.

Polychlorinated biphenyls. A family of organic compounds used since
1926 in electric transformers, lubricants, carbonless copy paper,
adhesives, and caulking compounds. PCB are extremely persistent in
the environment because they do not break down into new and less
harmful chemicals. PCB are stored in the fatty tissues of humans and
animals through the bioaccumulation process. EPA banned the use of
PCB, with limited exceptions, in 1976.

Public Dose Limit. The new term for Radiation Protection Standards,
a standard for external and internal exposure to radioactivity as defined
in DOE Order 5400.5 (see Appendix A and Table A-1).

A groundwater body above a slow-permeablity rock or soil layer that is
separated from an underlying main body of groundwater by a vadose
zone.

A quantity used to describe the radiological dose to a population.
Population doses are calculated according to sectors, and all people in a
sector are assumed to get the same dose. The number of person-rem is
calculated by summing the modeled dose to all receptors in all sectors.
Therefore, person-rem is the sum of the number of people times the dose
they receive.

A measure of the hydrogen ion concentration in an aqueous solution.
Acidic solutions have a pH less than 7, basic solutions have a pH
greater than 7, and neutral solutions have a pH of 7.

Levels of contamination that may be objectionable (perhaps because of
a threat to health [see contamination]).

An identifiable and confined discharge point for one or more water
pollutants, such as a pipe, channel, vessel, or ditch.

Parts per billion. A unit measure of concentration equivalent to the
weight/volume ratio expressed as Pug/L or ng/mL. Also used to express
the weight/weight ratio as ng/g or pug/kg.

Parts per million. A unit measure of concentration equivalent to the
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weight/volume ratio expressed as mg/L. Also used to express the
weight/weight ratio as pg/g or mg/kg.

0A4 Quality assurance. Any action in environmental monitoring to ensure
the reliability of monitoring and measurement data. Aspects of quality
assurance include procedures, interlaboratory comparison studies,
evaluations, and documentation.

oc Quality control. The routine application of procedures within environ-
mental monitoring to obtain the required standards of performance in
monitoring and measurement processes. QC procedures include
calibration of instruments, control charts, and analysis of replicate and
duplicate samples.

rad Radiation absorbed dose. The rad is a unit for measuring energy
absorbed in any material. Absorbed dose results from energy being
deposited by the radiation. It is defined for any material. It applies to
all types of radiation and does not take into account the potential effect
that different types of radiation have on the body.

1 rad = 1,000 millirad (mrad)

radionuclide An unstable nuclide capable of spontaneous transformation into other
nuclides through changes in its nuclear configuration or energy level.
This transformation is accompanied by the emission of photons or
particles.

RESRAD A computer modeling code designed to model radionuclide transport in
the environment.

RCRA Resource Conservation and Recovery Act of 1976. RCRA is an
amendment to the first federal solid waste legislation, the Solid Waste
Disposal Act of 1965. In RCRA, Congress established initial
directives and guidelines for EPA to regulate hazardous wastes.

release Any discharge to the environment. Environment is broadly defined as
water, land, or ambient air.

rem Roentgen equivalent man. The rem is a unit for measuring dose
equivalence. It is the most commonly used unit and pertains only to
people. The rem takes into account the energy absorbed (dose) and the
biological effect on the body (quality factor) from the different types of

radiation.
rem = rad X quality factor
1 rem = 1,000 millirem (mrem)
SAL Screening Action Limit. A defined contaminant level that if exceeded

in a sample requires further action.

SARA Superfund Amendments and Reauthorization Act of 1986. This act
modifies and reauthorizes CERCLA. Title III of this act is known as
the Emergency Planning and Community Right-to-Know Act of 1986.
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saturated zone

SWMU

terrestrial radiation

TLD

TRU

TSCA

tuff

uncontrolled area

unsaturated zone

UST

vadose zone

Rock or soil where the pores are completely filled with water, and no
air is present.

Solid waste management unit. Any discernible site at which solid
wastes have been placed at any time, regardless of whether the unit
was intended for the management of solid or hazardous waste. Such
units include any area at or around a facility at which solid wastes have
been routinely and systematically released, such as waste tanks, septic
tanks, firing sites, burn pits, sumps, landfills (material disposal areas),
outfall areas, canyons around LANL, and contaminated areas resulting
from leaking product storage tanks (including petroleum).

Radiation emitted by naturally occurring radionuclides such as internal
radiation source; the natural decay chains of uranium-235, uranium-
238, or thorium-232; or cosmic-ray-induced radionuclides in the soil.

Thermoluminescent dosimeter. A material (the Laboratory uses lithium
fluoride) that emits a light signal when heated to approximately 300°C.
This light is proportional to the amount of radiation (dose) to which the
dosimeter was exposed.

Transuranic waste. Waste contaminated with long-lived transuranic
elements in concentrations within a specified range established by
DOE, EPA, and Nuclear Regulatory Agency. These are elements
shown above uranium on the chemistry periodic table, such as
plutonium, americium, and neptunium, that have activities greater than
100 nanocuries per gram.

Toxic Substances Control Act. TSCA is intended to provide protection
from substances manufactured, processed, distributed, or used in the
United States. A mechanism is required by the act for screening new
substances before they enter the marketplace and for testing existing
substances that are suspected of creating health hazards. Specific
regulations may also be promulgated under this act for controlling
substances found to be detrimental to human health or to the
environment.

Rock formed from compacted volcanic ash fragments.

An area beyond the boundaries of a controlled area (see controlled area
in this glossary).

See vadose zone in this glossary.

Underground storage tank. A stationary device, constructed primarily
of nonearthen material, designed to contain petroleum products or
hazardous materials. In a UST, 10% or more of the volume of the tank
system is below the surface of the ground.

The partially saturated or unsaturated region above the water table that
does not yield water for wells. Water in the vadose zone is held to rock
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or soil particles by capillary forces and much of the pore space is filled
with air.

water table The water level surface below the ground at which the unsaturated
zone ends and the saturated zone begins. It is the level to which a well
that is screened in the unconfined aquifer would fill with water.

water year October through September.
watershed The region draining into a river, a river system, or a body of water.
wetland A lowland area, such as a marsh or swamp, that is inundated or

saturated by surface water or groundwater sufficient to support
hydrophytic vegetation typically adapted for life in saturated soils.

wind rose A diagram that shows the frequency and intensity of wind from
different directions at a particular place.

worldwide fallout Radioactive debris from atmospheric weapons tests that has been
deposited on the earth’s surface after being airborne and cycling
around the earth.
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AA-2 Internal Assessment Group (LANL)

AEC Atomic Energy Commission

AIP Agreement in Principle

AIRFA American Indian Religious Freedom Act
AIRNET Air Monitoring Network

AL Albuquerque Operations Office (DOE)
AO Administrative Order

AQCR Air Quality Control Regulation (New Mexico)
ARPA Archeological Resources Protection Act
ATDSR Agency for Toxic Substances and Disease Registry
BAER Burned Area Rehabilitation Team

BCG Biota Concentration Guides

BEIR biological effects of ionizing radiation
BOD biochemical/biological oxygen demand
BRMP Biological Redources Management Plan
BSRL baseline statistical reference level

BTEX total aromatic hydrocarbon

Btu British thermal unit

C Chemistry Division

CAA Clean Air Act

C-ACS Analytical Chemistry Services Group
CAS Connected Action Statement

CCNS Concerned Citizens for Nuclear Safety
CEDE committed effective dose equivalent

CEQ Council on Environmental Quality
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CFR Code of Federal Regulations

CRO Community Relations Office (LANL)
CMR Chemistry and Metallurgy Research (LANL building)
CO compliance order

COC chain-of-custody

COD chemical oxygen demand

COE Army Corps of Engineers

CRMP Cultural Resources Management Plan
CWA Clean Water Act

CY calendar year

DAC derived air concentration (DOE)

DARHT Dual Axis Radiographic Hydrotest facility
DCG Derived Concentration Guide (DOE)
D&D decontamination and decommissioning
DEC DOE Environmental Checklist

DOE Department of Energy

DOE-EM DOE, Environmental Management

DOU Document of Understanding
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EA Environmental Assessment

EDE effective dose equivalent

EIS Environmental Impact Statement

EML Environmental Measurements Laboratory

EO Executive Order

EPA Environmental Protection Agency

EPCRA Emergency Planning and Community Right-to-Know Act
ER Environmental Restoration

ESH Environment, Safety, & Health

ESH-4 Health Physics Measurements Group (LANL)
ESH-13 ESH Training Group (LANL)

ESH-14 Quality Assurance Support Group (LANL)

ESH-17 Air Quality Group (LANL)

ESH-18 Water Quality & Hydrology Group (LANL)
ESH-19 Hazardous & Solid Waste Group (LANL)

ESH-20 Ecology Group (LANL)

ESO Environmental Stewardship Office (LANL)

EST Ecological Studies Team (ESH-20)

FFCA Federal Facilities Compliance Agreement

FFCAct Federal Facilities Compliance Act

FFCAgreement RCRA Federal Facility Compliance Agreement
FFCO Federal Facility Compliance Order

FIFRA Federal Insecticide, Fungicide, and Rodenticide Act
FIMAD Facility for Information Management, Analysis, and Display
FONSI Finding of No Significant Impact

FWO Facilities and Waste Operations Division (LANL)
FY fiscal year

GENII Generation 11

GIS geographic information system

G/MAP gaseous/mixed air activation products

GPS global positioning system

GWPMPP Groundwater Protection Management Program Plan
HAP hazardous air pollutants

HAZWOPER  hazardous waste operations (training class)

HE high-explosive

HEWTP High-Explosive Wastewater Treatment Plant

HMPT Hazardous Materials Packaging and Transportation
HPTL High Pressure Tritium Labortory

HPAL Health Physics Analytical Laboratory

HSWA Hazardous and Solid Waste Amendments

HWA Hazardous Waste Act (New Mexico)

HWMR Hazardous Waste Management Regulations (New Mexico)
ICRP International Commission on Radiological Protection
IRMP Integrated Resources Management Plan
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JCNNM
JENV
LAAO
LANSCE
LANL
LEDA
LLW
LLMW
LOD
LOQ
MAP
MCL
MDA
MEI
MRL
MSGP
NAGPRA
NCB
NCF
NCRP
NEPA
NERF
NESHAP
NEWNET
NHPA
NMDA
NMDOB
NMED
NMED-SWQB
NMEIB
NMWQCA
NMWQCC
NPDES
NRC
NTISV
NWP
OB/OD
oCP

ODS
0&G
OHL
OSHA
PCB

PDL

Johnson Controls Northern New Mexico

JCNNM Environmental Laboratory

Los Alamos Area Office (DOE)

Los Alamos Neutron Science Center

Los Alamos National Laboratory (or the Laboratory)
Low-Energy Demonstration Accelerator

low-level radioactive waste

low-level mixed waste

limits of detection

limit of quantitation

Mitigation Action Plan

maximum contaminant level

minimum detectable activity

maximally exposed individual

minimum risk level

Multi-Sector General Permit

Native American Grave Protection and Repatriation Act
NEPA, Cultural, and Biological

neutron correction factor

National Council on Radiation Protection and Measurements
National Environmental Policy Act

NEPA Review Form

National Emission Standards for Hazardous Air Pollutants
Neighborhood Environmental Watch Network
National Historic Preservation Act

New Mexico Department of Agriculture

New Mexico DOE Oversight Bureau

New Mexico Environment Department

New Mexico Environment Department’s Surface Water Quality Bureau
New Mexico Environmental Improvement Board
New Mexico Water Quality Control Act

New Mexico Water Quality Control Commission
National Pollutant Discharge Elimination System
US Nuclear Regulatory Commission

Nontraditional In Situ Vitrification

Nationwide Work Permit

open burning/open detonation

organochlorine pesticides

ozone depleting substance

oil and grease

Occupational Health Laboratory (LANL)
Occupational Safety and Health Act/Administration
polychlorinated biphenyls

public dose limit
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PE performance evaluation

PHERMEX Pulsed high-energy radiographic machine emitting x-rays
ppb parts per billion

ppm parts per million

PRS potential release site

P/VAP particulate/vapor activation products

QA quality assurance

QAP Quality Assurance Program

QC quality control

RAC Risk Assessment Corporation

RAWS Remote Automated Weather System

RCRA Resource Conservation and Recovery Act
RD&D research, development, and demonstration
RESRAD residual radioactive material computer code
RLWTF Radioactive Liquid Waste Treatment Facility (LANL)
RSRL regional statistical reference level

SA supplement assessment

SAL screening action level

SARA Superfund Amendments and Reauthorization Act
SDWA Safe Drinking Water Act

SEA Special Environmental Analysis

SHPO State Historic Preservation Officer (New Mexico)
SLD Scientific Laboratory Division (New Mexico)
SOC synthetic organic compound

SOW statement of work

SPCC Spill Prevention Control and Countermeasures
SVOC semivolatile organic compound

SWA Solid Waste Act

SWEIS site-wide environmental impact statement
SWIPO Site-Wide Projects Office

SWPP Storm Water Prevention Plan

SWMR solid waste management regulations

SWMU solid waste management unit

SWS Sanitary Wastewater Systems Facility (LANL)
TA Technical Area

TDS total dissolved solids

T&E threatened and endangered

TEDE total effective dose equivalent

TLD thermoluminescent dosimeter

TLDNET thermoluminescent dosimeter network

TRI toxic chemical release inventory

TRU transuranic waste

TRPH total recoverable petroleum hydrocarbon
TSCA Toxic Substances Control Act

TSFF Tritium Science and Fabrication Facility
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TTHM
TWISP
ucC
USFS
USGS
UST
VAP
VCA
VOC
WASTENET
WETF
WM
WSC
Www

Acronyms and Abbreviations

total suspended solids

total trihalomethane

Transuranic Waste Inspectable Storage Project (LANL)
University of California

United States Forest Service

United States Geological Survey

underground storage tank

vaporous activation products

voluntary corrective action

volatile organic compound

Waste Management Areas Network (for air monitoring)
Weapons Engineering Tritium Facility

Waste Management (LANL)

Waste Stream Characterization

World Wide Web
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Actinium
Aluminum
Americium
Argon
Antimony
Arsenic
Astatine
Barium
Berkelium
Beryllium
Bicarbonate
Bismuth
Boron
Bromine
Cadmium
Calcium
Californium
Carbon
Cerium
Cesium
Chlorine
Chromium
Cobalt
Copper
Curium
Cyanide
Carbonate
Dysprosium
Einsteinium
Erbium
Europium
Fermium
Fluorine
Francium
Gadolinium
Gallium
Germanium
Gold
Hafnium
Helium
Holmium
Hydrogen
Hydrogen oxide
Indium
Todine
Iridium
Iron
Krypton
Lanthanum
Lawrencium
Lead
Lithium
Lithium fluoride
Lutetium
Magnesium
Manganese
Mendelevium
Mercury

530

Elemental and Chemical Nomenclature

Ac
Al
Am
Ar
Sb
As
At
Ba
Bk
Be
HCO,
Bi
B
Br
Cd
Ca
Cf
C
Ce
Cs
Cl
Cr
Co
Cu
Cm
CN
CO,
Dy
Es
Er
Eu
Fm
F
Fr
Gd
Ga
Ge
Au
Hf
He
Ho
H
H,O0
In

1

Ir
Fe
Kr
La
Lr (Lw)
Pb
Li
LiF
Lu
Mg
Mn
Md
Hg

Molybdenum
Neodymium
Neon
Neptunium
Nickel
Niobium
Nitrate (as Nitrogen)
Nitrite (as Nitrogen)
Nitrogen
Nitrogen dioxide
Nobelium
Osmium
Oxygen
Palladium
Phosphaeus
Phosphate (as Phosphous)
Platinum
Plutonium
Polonium
Potassium
Praseodymium
Promethium
Protactinium
Radium
Radon
Rhenium
Rhodium
Rubidium
Ruthenium
Samarium
Scandium
Selenium
Silicon

Silver

Sodium
Stronium
Sulfate

Sulfite

Sulfur
Tantalum
Technetium
Tellurium
Terbium
Thallium
Thorium
Thulium

Tin

Titanium
Tritiated water
Tritium
Tungsten
Uranium
Vanadium
Xenon
Ytterbium
Yttrium

Zinc
Zirconium

Mo
Nd
Ne
Np

Nb
NO,-N
NO,-N
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Standard UC-902 (Environmental Sciences)
and UC-707 (Health and Safety)
Distribution

US Department of Energy
Office of Military Applications
Office of Policy & Assistance

Office of Research, Development, and Testing

Facilities
Albuquerque Operations Office
Los Alamos Area Office
Environmental Measurements Laboratory
Idaho Operations Office
Nevada Operations Office
Oak Ridge Operations Office
Savannah River Operations Office

US Department of Energy Contractors
Argonne National Laboratory
Battelle, Pacific Northwest Laboratories
Bechtel Nevada
Brookhaven National Laboratory
EG&G Mound Applied Technologies
Lawrence Livermore National Laboratory
Oak Ridge National Laboratory
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